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The present invention relates to compounds of formula (I), wherein 
n is zero, 1, 2 or 3; R represents Ci^alkyU Ci^alkoxy, hydroxy, halogen, 
cyano, trifluoromethyl, S02Ci^alkyl, NR*R b NR*COR b or CONR»R b 
where R* and R b are each H, Ci^alkyl, phenyl or trifluoromethyl; 
R 1 represents phenyl optionally substituted by 1, 2 or 3 of Ci. 
6alkyl, C2^alkenyi, C2-6aUeynyI, C3-7cycloalkyl, C3-7cycloalkylCi-4alkyl, 
-0(CH2>pO- (where p is 1 or 2), halogen, cyano, nitro, trifluoromethyl, 
trimethylsilyl, OR», SR 4 , SOR\ SO2R 1 . NR«R b , NR"COR b , NR»C02R b . 
COR* CO^R* or CONR^, naphthyl; benzhydryl; or benzyl, where 
the naphthyl group or each phenyl moiety of benzyl and benzhydryl 
may be substituted by Ci^alkyl, Ci^alkoxy, halogen or trifluoromethyl; 
R 2 represents hydrogen, a substituent as defined for R 1 or heteroaryl 
selected from indazolyl, thienyl, furanyl, pyridyl, thiazolyl, tetrazolyl 
and quinolinyl; wherein each heteroaryl may be substituted by Ci^alkyl, 
Ci^alkoxy, halogen or trifluoromethyl; R 3 and R 4 are each H or Cu 
ealkyl or R 3 and R 4 together are linked so as to form a Ci-ialkylene 
chain; R 5 represents H, Ci^alkyl, C3-7Cycloalkyl, Cy7cycloalkylCi. 
4alkyl, phenylCi-4alkyl, C02R\ CONR*R b t SOR" or SO2R*, wherein 

the phenyl moiety may be substituted by Ci-6alkyl, Ci-6alkoxy t halogen or trifluoromethyl; X and Y arc each H, or together represent -O; 
and Z represents a bond, 0, S, SO, SQ2, NR 6 , or -(CR 6 R 6 )- where R 6 is H or Ci-6alkyl; or a pharmaceutically acceptable salt thereof. The 
compounds are of particular use in the treatment or prevention of pain, inflammation, migraine, ernes is and postherpetic neuralgia. 
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SPIRO-SUBSTITUTED AZACYCLIC DERIVATIVES 
AND THEIR USE AS THERAPEUTIC AGENTS 



This invention relates to a class of spiro*substituted azacyclir 
5 compounds, which are useful as tachykinin antagonists. More 

particularly , the compounds of the invention comprise an azacyclic ring 
system spiro-substituted by an indolyl moiety and a substituted serine 
derived moiety. 

The tachykinins are a group of naturally occurring peptides found 
10 widely distributed throughout mammalian tissues, both within the central 
nervous system and in peripheral nervous and circulatory systems. 

The tachykinins are distinguished by a conserved carboxyl-tenninal 
sequence: 

Phe-X-Gly-Leu-Met-NHa 

15 At present, there are three known mammalian tachykinins referred 

to as substance P, neurokinin A (NKA, substance K, neuromedin L) and 
neurokinin B (NKB, neuromedin 10 (for review see J.E. Maggio, Peptides 
(1985) 6(suppl. 3), 237-242). The current nomenclature designates the 
three tachykinin receptors mediating the biological actions of substance P, 

20 NKA and NKB as the NKi, NK2 and NKs receptors, respectively. 

Evidence for the usefulness of tachykinin receptor antagonists in 
pain, headache, especially migraine, Alzheimer's disease, multiple 
sclerosis, attenuation of morphine withdrawal, cardiovascular changes, 
oedema, such as oedema caused by thermal injury, chronic inflammatory 

25 diseases such as rheumatoid arthritis, asthma/bronchial hyperreactivity 
and other respiratory diseases including allergic rhinitis, inflammatory 
diseases of the gut including ulcerative colitis and Crohn's disease, ocular 
injury and ocular inflammatory diseases, proliferative vitreoretinopathy, 
irritable bowel syndrome and disorders of bladder function including 

30 cystitis and bladder detruser hyper-reflexia is reviewed in "Tachykinin 
Receptors and Tachykinin Receptor Antagonists", C.A. Maggi, R. 
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Patacchini, P. Rovero and A. Giachetti, J. Auton. Pharmacol. (1993) 13, 
23-93. 

For instance, substance P is believed inter alia to be involved in the 
neurotransmission of pain sensations [Otsuka et al, "Role of Substance P 
as a Sensory Transmitter in Spinal Cord and Sympathetic Ganglia" in 
1982 Substance P in the Nervous System, Ciba Foundation Symposium 
91, 13-34 (published by Pitman) and Otsuka and Yanagisawa, Does 
Substance P Act as a Pain Transmitter?" TIPS (1987) 8, 506-510], 
specifically in the transmission of pain in migraine (B.E.B. Sandberg et al, 
J. Med Chem, (1982) 26, 1009) and in arthritis [Levine et al in Science 
(1984) 226, 547-549]. Tachykinins have also been implicated in 
gastrointestinal (GI) disorders and diseases of the GI tract such as 
inflammatory bowel disease [Mantyh et al in Neuroscience (1988) 25(3), 
817-37 and D. Regoli in Trends in Cluster Headache" Ed. Sicuteri et al 
Elsevier Scientific Publishers, Amsterdam (1987) page 85)] and emesis [F. 
D. Tattersall et al, Eur. J. Pharmacol, (1993) 250, R5-R6]. It is also 
hypothesised that there is a neurogenic mechanism for arthritis in which 
substance P may play a role [Kidd et al "A Neurogenic Mechanism for 
Symmetrical Arthritis" in The Lancet, 1 1 November 1989 and Gronblad et 
al, "Neuropeptides in Synovium of Patients with Rheumatoid Arthritis 
and Osteoarthritis" in J. Rheumatol. (1988) 15(12), 1807-10]. Therefore, 
substance P is believed to be involved in the inflammatory response in 
diseases such as rheumatoid arthritis and osteoarthritis, and fibrositis 
[O'Byrne et al, Arthritis and Rheumatism (1990) 33, 1023-8]. Other 
disease areas where tachykinin antagonists are believed to be useful are 
allergic conditions [Hamelet et al, Can. J. Pharmacol. Physiol. (1988) 66, 
1361-7], immunoregulation [Lotz et al, Science (1988) 241, 1218-21 and 
Kimball et al, J. Immunol. (1988) 141(10), 3564-9] vasodilation, 
bronchospasm, reflex or neuronal control of the viscera [Mantyh et al, 
PNAS (1988) 85, 3235-9] and, possibly by arresting or slowing (i-amyloid- 
mediated neurodegenerative changes [Yankner et al, Science (1990) 250, 
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279-82J in senile dementia of the Alzheimer type, Alzheimer's disease and 
Down's Syndrome. 

Tachykinin antagonists may also be useful in the treatment of 
small cell carcinomas, in particular small cell lung cancer (SCLC) 
5 [Langdon et al, Cancer Research (1992) 52, 4554-7]. 

Substance P may also play a role in demyelinating diseases such as 
multiple sclerosis and amyotrophic lateral sclerosis [J. Luber-Narod et al, 
poster C.LN.P. XVmth Congress, 28th June-2nd July 1992], and in 
disorders of bladder function such as bladder detrusor hyper-reflexia 
10 {Lancet, 16th May 1992, 1239). 

It has furthermore been suggested that tachykinins have utility in 
the following disorders: depression, dysthymic disorders, chronic 
obstructive airways disease, hypersensitivity disorders such as poison ivy, 
vasospastic diseases such as angina and Reynauld's disease, fibrosing and 
15 collagen diseases such as scleroderma and eosinophilic fascioliasis, reflex 
sympathetic dystrophy such as shoulder/hand syndrome, addiction 
disorders such as alcoholism, stress related somatic disorders, neuropathy, 
neuralgia, disorders related to immune enhancement or suppression such 
as systemic lupus erythmatosus (European patent specification no. 0 436 
20 334), ophthalmic disease such as conjuctivitis, vernal conjunctivitis, and 
the like, and cutaneous diseases such as contact dermatitis, atopic 
dermatitis, urticaria, and other eczematoid dermatitis (European patent 
specification no. 0 394 989). 

In view of their metabolic instability, peptide derivatives are likely 
25 to be of limited utility as therapeutic agents. It is for this reason that non- 
peptide tachykinin antagonists are sought. 

In essence, this invention provides a class of potent non -peptide 
tachykinin antagonists. 

The present invention provides a compound of formula (I), or a 
30 pharmaceutically acceptable salt thereof: 
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wherein 

n is zero, 1, 2 or 3; 

R represents Ci-ealkyl, Ci-ealkoxy, hydroxy, halogen, cyano, 
5 trifluoromethyl, S0 2 Ci-6alkyl > NR a R b , NR a COR b , or CONR a R b , where R a 
and R b each independently represent hydrogen, Ci-ealkyl, phenyl or 
trifluoromethyl; 

R 1 represents unsubstituted phenyl or phenyl substituted by 1, 2 or 
3 groups selected from Ci^alkyl, C2-ealkenyl, C2^alkynyl, C37cycloalkyl, 

10 Ca-TCycloalkylCi^alkyl, -0(CH2>pO- where p is 1 or 2, halogen, cyano, nitro, 
trifluoromethyl, trimethylsilyl, OR a , SR a , SOR% S02R-, NR a R b , NR a COR b , 
NR a C02R b , COR a , CO2R* or CONR a R b , where R- and R b are as previously 
defined; naphthyl; benzhydryl; or benzyl, where the naphthyl group or 
each phenyl moiety of benzyl and benzhydryl may be substituted by 

15 Ci-ealkyl, Ci-ealkoxy, halogen or trifluoromethyl; 

R 2 represents hydrogen; unsubstituted phenyl or phenyl substituted 
by 1, 2 or 3 groups selected from Ci-ealkyl, C2-ealkenyl, Caealkynyl, 
Ca.7cycloalkyl, C^cycloalkylCi^alkyl, -0(CH2) P 0- where p is 1 or 2, 
halogen, cyano, nitro, trifluoromethyl, trimethylsilyl, OR a , SR a , SOR°, 

20 S0 2 R a , NR a R b , NR a COR b , NR a C0 2 R b , COR a , C0 2 R a or CONR-R b , where R a 
and R b are as previously defined; heteroaryl selected from indazolyl, 
thienyl, furanyl, pyridyl, thiazolyl, tetrazolyl and quinolinyl; naphthyl; 
benzhydryl; or benzyl; wherein each heteroaryl, the naphthyl group and 
each phenyl moiety of benzyl and benzhydryl may be substituted by 

25 Ci^alkyl, Ci calkoxy, halogen or trifluoromethyl; 
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R 3 and R 4 each independently represents hydrogen or Ci^alkyl or R 3 
and R 4 together are linked so as to form a Ci-aalkylene chain; 

R 5 represents hydrogen, Ci^alkyl, C 3 7cycloalkyl, 
C3 7cycloalkylCi.4alkyl ; nfcenyiP., <?lVy], C02R-, CONR B R b , SOR* or S0 2 R a , 
5 wherein the phenyl moiety may be substituted by Ci-ealkyl, Cmalkoxy, 
halogen or trifluoromethyl, and R* and R b are as previously defined; 

X and Y each independently represents hydrogen, or together form 
a group =0; and 

Z represents a bond, 0, S, SO, SOz, NR 6 , or -(CR 6 R 6 )- where each R 6 
10 is hydrogen or Ci-ealkyl. 

As used herein, the definition of each expression, when it occurs 
more than once in any structure, is intended to be independent of its 
definition elsewhere in the same structure. 

The alkyl, alkenyl and alkynyl groups referred to with respect to 
15 the formulae herein may represent straight or branched groups. Thus, for 
example, suitable alkyl groups include methyl, ethyl, n- or iso-propyl and 
n-, sec-, iso- or tert-butyl. The cycloalkyl groups referred to above may be, 
for example, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. Similarly, 
suitable cycloalkylalkyl groups include cyclopropylmethyl. Suitable 
20 alkenyl groups include vinyl and allyl; and suitable alkynyl groups 
include propargyl. 

The term "halogen" as used herein includes fluorine, chlorine, 
bromine and iodine, especially chlorine and fluorine. 

The present invention includes within its scope prodrugs of the 
25 compounds of formula 0) above. In general, such prodrugs will be 

functional derivatives of the compounds of formula (I) which are readily 
convertible in vivo into the required compound of formula (I). 
Conventional procedures for the selection and preparation of suitable 
prodrug derivatives are described, for example, in "Design of Prodrugs", 
30 ed. H. Bundgaard, Elsevier, 1985. 
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Those compounds according to the invention which contain one or 
more chiral centres may exist both as enantiomers and as diastereomers. 
It is to be understood that all such isomers and mixtures thereof are 
encompassed within the scope of the present invention. 
5 Preferably n is zero. 

Preferably R 1 represents unsubstituted phenyl or phenyl 
substituted by one or two groups selected from Ci^alkyl such as methyl, 
halogen such as chlorine, fluorine and bromine, and trifluoromethyl. 
Particularly preferred substdtuents are chlorine and trifluoromethyl. 
10 Most preferably, R 1 represents disubstituted phenyl, in particular 

3,4-disubstituted phenyl, especially 3,4-dichlorophenyl. 

Suitable values for the group R 2 include unsubstituted or 
substituted phenyl, 5-membered heteroaryl such as thienyl or furanyl, 
6-membered heteroaryl such as pyridyl, quinolinyl, naphthyl, and 
15 benzhydryl. 

Preferably R 2 represents unsubstituted or substituted phenyl, 
especially unsubstituted phenyl. 

When R 2 represents substituted phenyl it preferably represents 
dichlorophenyl, especially 3,4-dichlorophenyl. 
20 Preferably R 3 and R 4 each independently represent hydrogen. 

Preferably R 5 represents the group SOaR* where R» is as previously 
defined. Particularly preferred is the group SCMCi-salkyl), especially 
S0 2 CHs. 

Preferably X and Y are both hydrogen atoms. 
25 Preferably Z is an oxygen atom. 

In another preferred class of compounds of formula (I), Z is 
preferably -CH2-. 

A particular sub-class of compounds according to the invention is 
represented by compounds of formula (la), andpharmaceutically 
30 acceptable salts thereof: 
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wherein 

X and Y are as defined for formula (I); 
5 Z f is O, S or -CH 2 -> especially O or S; 

R 20 and R 21 independently represent hydrogen, Ci-ealkyl, halogen, 
trifluoromethyl, OR*, or NR*R b , where R* and R b are as previously defined; 
and 

R 22 and R 23 independently represent hydrogen or halogen, 
10 preferably hydrogen or chlorine. 

Particular values of R 20 and R 21 include hydrogen, chlorine, 
fluorine, methyl, trifhioromethyl, methoxy and dimethylamino. 

Another preferred sub-class of compounds according to the 
invention is represented by compounds of formula (lb), and 
15 pharmaceutical^ acceptable salts thereof: 
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wherein 

Z" is O or -CH*-, especially O; 

R*4 and R 25 independently represent hydrogen or chlorine; and 
5 R 2G and R 27 independently represent hydrogen or chlorine, with the 

proviso that at least one of R 26 and R 27 represents chlorine. 

Specific compounds within the scope of the present invention 
include: 

N- [ 1 -meth anesulphonylspiro(3H-indole- 3, 4*-pip eridin) - 1 -yl] -3 -b enzyloxy- 
10 2-(3,4-dichlorobenzamido)propionamide; 
N-[l~methanesxriphonybpiro(3H-indote 
2-(3-pyridylcarboxamido)propionamide; 
N-[l-methanesulphonylspiro(3H-indole-3,4^^ 
2-(2-chlorobenzamido)propionamide; 

15 N-[l.methanes\dphonylspiro(3H-indole-3,4 , -piperidin)-l-yl]-3-benzylo^ 
2-(3*chlorobenzamido)propionamide; 

N-[l-methanes\dphonylspiro(3H-indole-3 ( 4^piperidin)-l-yl]-3-benzylo>^ 
2-(4-chlorobenzamido)propionamide; 

N-[l-metlianesulphonylspiro(3H-indole-3,4 < -piperidin)-l-yl]-3-benzyk^ 
20 2-(2,6-dichlorobenzamido)propionamide; 

N- [ 1 -methanesulphonylspiro(3H-indole-3,4'-pip eridin)- 1 -yl] -3-benzyloxy- 
2-(3 , 5-dichlorobenzamido)propionamide; 

N-Il-methanesulphonylspiroCSH-indole-S.^-piperidinJ-l-yll-S-benzyloxy- 
2-(2,5-dichlorobenzamido)propionamide; 
25 N-[l-methanesulphonylspiro(3H-indole-3,4 f -piperidin)-l-yl]-3-benzyloxy- 
2-(2,4-dichlorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3 f 4 , -piperidin)-l-yl]-3-benzyloxy- 
2-(2,3-dicHorobenzamido)propionamide; 

N-[l-methanesulphonykpiro(3H-indole-3,4 f -piperidin)-l-yl]-3-benzyloxy- 
30 2-(3 ) 4-dimethoxybenzamido)propionamide; 
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N- [ l-methanesulphonylspiro(3H-indole-3 ,4'-piperidin)- 1 -yl] -3-benzyloxy- 
2-benzamidopropionamide; 

N- [ 1 -methanesulphonylspiro(3H-indole- 3 , 4'-piperidin)- 1 -yl] -3-henzyloxy- 

2-(3-(2-propyloxy)benzamido)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3^ 

2-[( 1 -naphthyl)carboxamido)]propionamide; 

N-[l-methanesulphonylspiro(3H-^ 

2-[(2-naphthyl)carboxamido)]propionamide; 

N-[l-metlxanesulphonylspiro(3H-indole-3,4^ 

2-(phenylacetamido)propionamide; 

N-[l-methanesxdphonylspko(3H"indole-3 ( 4 t -pipexidin)-l-yl]-3-benzylo^ 

2-(3,4-dicMorophenylacetamido)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4 , -piperidin)-l-yl]-3-be 

2-[(3,5-bis(trifluoromethyl)phenyl)acetamido]propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,^^^ 

2-(diphenylacetamido)propionamide; 

N-[l-methanesulphonylspiro(3^ 

2-(4-pyridylcarboxamido)propionamide; 

N-[lHnethanesulphonylspiro(3H-indote^^ 

2-(2-pyridylcarboxamido)propionamide; 

N-[ l-methanesxdphonylspkofSH-indole-S^'-piperidin)- l-yl]-3-benzyloxy- 

2-(8-quinoHnylcarboxamido)propionamide; 

and pharmaceutically acceptable salts thereof. 

Particularly preferred compounds within the scope of the present 
invention include: 

N-[l-methanesulphonylspiro(3H-indole-3,4'-piperidin)-l-yl]-3-benzyloxy- 
2-(3,4-dichlorobenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4'-piperidin)-l-yl]-3-benzyloxy- 

2-(2-methoxybenzylamino)propionamide; 

N-[ l-methanesulphonylspiro(3H-indole-3,4 , -piperidin)- 1 -yl]-2- 

benzylamino-3-benzyloxypropionamide; 
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N-[ l-methaiies!dphonyispiro(3H 

2 - (2 -chlor ob enzylamino)propion amide; 

N-[l-methanesulphonylspiro(3H-^ 

2 -(3 -chlorobenzylaxoiBo)propion amide; 
5 N- [ 1 -methanesidphonyl^iroCSH-indole-S^^piperidin)- 1 -yl]-3-benzyloxy- 

2 -(4-cUorobenzylaxnino)propionamide; 

N-[l-metiianesulphonylspiro(3H-indote^ 

2-(3-bromobenzylamino)propionamide; 

N-[ l-methanesulphonylspiro(3H-^ 
10 2-(3-fluorobenzylamino)propionamide; 

N-[l-methanesxUphonylspiro(3H-indol^ 

2-(3-cyanobenzylamino)propionamide; 

N-[ l-methanesulphonylspiro(3H-mdo 

2-(3-nitrobenzylamino)propionamide; 
15 N-[lHiiethanesidphonylspiro(3^^ 

2-(3-methylbenzylamino)propionamide; 

N-[ l-methanesidphonylspiroCSH-indole-S^'-piperidin)- l-ylJ-3-benzyloxy- 

2-(3-methoxybenzylamiao)propionamide; 

N-[l-metlianesulphonylspiro(3H-indo 
20 2-(4-methoxybenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H-in^ 

2-(4-(dimethylamino)benzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H-m^ 

2«(2,4-dicMorobenzylaiiiino)propionamide; 
25 N-[l-methanesulphonylspiro(3H-indole-3^ 

2-(3 } 5-dichlorobenzylamino)propionamide; 

N-tl-meAanesulphonylspiroCSH-indole-S^'-piperidi^-l-ylJ-S-benzyloxy^ 
2-(2 9 3-dichlorobenzylainino)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3 > 4 , -piperidin)-l-yl]-3-benzyloxy- 
30 2-(2,6-dichlorobenzylamino)propionamide; 



96/05203 



- 11 - 



PCT/GB95/01867 



N-[l-methanes\riphonylspiro(3H-ind^ 
2-(3,5-dimethoxybenzylamino)propionaiaide; 

N-[ l-methanesulphonylspiroCSH-indole-a^'-piperidin)- l-ylJ-3-henzyloxy- 
2-(3-cldoro-5-methoxybenzyl2raino)propionainide; 

N-I l-methanesulphonylspiroCSH-indole-a^-piperidin)- l-yl]-3-benzyloxy- 

2-(3,4-dimethoxybenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,^^^ 

2-(3,4-methylenedioxybenzylaiiiino)propionamide; 

N-[l-methanesulphonylspiro(3H-m^ 

2-(l-naphthylmethylamino)propionamide; 

N-[ l-methanesulphonylspiroCSH-indole-S^'-piperidin)- 1 -yl] -3-benzyloxy- 
2-(2-naphthylmethylamino)propionamide; 

N-[ l-methanesulphonylspiroCSH-indole-S^'-piperidin)- l-yl]-3-benzyloxy- 

2 -(2 -pyridylmethylainino)propionamide; 

N-[l-methanesidphonylspiro(3H-m^ 

2-(3-pyridylmethylamino)propionamide; 

N-[l-methanesulphonylspiro(3H-indole^^ 

2-(4-pyridylinethylamino)propioiiainide; 

N-[ 1 -methanesulphonylspiro(3H-indole-3, ^-pip eridin)- 1 -yl]-3-benzyloxy- 
2-(2-furylmethylamino)propionamide; 
N-[l-methanesulphonylspiro(3H^^ 
2»[(5-methylfur-2-yl)methylamino]propionamide; 

N-[l-methanesxdphonylspiro(3H-indole-3 > 4 , -piperidin)-l-yl]-3-benzyloxy^ 

2-[(3-methylthiophen-2-yl)methylamino]propionamide; 

N-fl-methanesulphonylspiroCSH-indole-S^'-piperidi^-l-ylJ.S-benzyloxy- 

2-[(5-methylthiophen-2-yl)methylainino]propionamide; 

N-fl-methanesulphonylspiroCSH-indole-S^'-piperidi^-l-ylJ-S-benzyloxy- 

2-(N^3,4-dichlorobenzyl)-N-(methyl)amino)propionamide; 

N-fl-methanesulphonylspiroCSH-indole-S^'-piperidi^-l-yl]^- 

benzylamino-3-(2-chlorobenzyloxy)propionamide; 
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N-[l-methanesulphonylspiro(3H-indole-3,4^ 

benzylamino-3-(3-(Morobenzyloxy)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4^ 

beozylami'no-/t-(4-cUorobenzyloxy)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4'-piperidin)-l.yl]-3-(2^ 

cUorobenzyloxy)-2-(3,4-dicWorobenzylairuno)propionaiaide; 

N-[l-methanesxdphonylspiro(3H-indole-3,4 , -piperidin)-l-yl]-3-(3- 

chlorobenzyloxy)-2*(3 l 4-dichloiobenzylaiiiino)propionainide; 

N-[l-methanesulphonylspiro(3H*indole-^^ 

cUorobenzyloxy)-2-(3 > 4-dicUorobenzylainino)propionamide; 

N-[l-methanesiilphonylspiro(3H-indole-3,4*-piperidin)-l*yl]-3 

(benzylthio)-2-(3,4-dicMorobenzylammo)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-M^ 

benzylamino-3*(3 t 4-dichlorobeiizyloxy)propionaniide; 

N-[ l-methanesulphonylspiroCSH-indole-S.^-piperidin)- 1 -yl] -3-(3,4- 

(Uchlorobenzyloxy)-2-(3,4-dicMorobenzylamino)propionamide; 

and pharmaceutical^ acceptable salts thereof. 

Further preferred compounds of the present invention include: 
N-tl-methanesxilfonylspiroCSH-indole-S^'-piperidin)-!^!]^- 
(benzylajnino)-3-[(napth-2-yl)methoxy]propionamide; 
N-ll-methanesulfonylspiroCSH-indole-S^'-piperidin)-!^!]^- 
(benzylamino)-3-[(napth-l-yl)methoxy]propionamide; 
N-[l-methanesulfonylspiro(3H-indole-3,4'^ 
(methyl)beiizylamino]-3-(3,4-dichloroben2yloxy)propionaniide; 
N-[l-methanesulfonylspiro(3H-indole-3,4 , -piperidin)-l-yl]-3-(3,4- 
dic^orobenzyloxy)-2-(dimetliyl)aminopropionamide; 
N-[l-methanesulfonylspko(3H-indole-3^ 
dichlorobenzylthio)-2-(benzylamino)propionamide; 
N-[l-methanesulfonylspiro(3H-indole-3,4 , -piperidin)-l-yl]-3.(3^ 
dicUorobenzylsulfonyl)-2-(benzylamino)prppionamide; 
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N-[lHnethanesulfonylspiro(3H-indole-3,4'^^ 
bis(benzylamino)propionainide; 

N-[l-methanesulfonylspiro(3H-indole-3,4'-piperidin)-l-yl]-2- 
(benzylamino)-3-(3 ) 4-dicUorobenzylamino)propionaniide; 
5 N-[l-methanesulfonylspiro(3H4ndole-3,4'-p^ 
(benzylamiQo)-3-(N-methyl^ 

N-ll-methanesulfonylspiroCSH-indole-S^'-piperidin^l-yl]^- 
(benzylamino)-5-phenylpentan amide; 

N-[ l-methanesiilfonylspiro(3H-indole-3 y 4'-piperidin)- l-yl]-2- 

10 (benzylamino)-5-(3 9 4-di(Uorophenyl)pentanamide; 

N-[l-methanes\Ufonylspiro(3H-indole-3 F 4'-piperidin)-l 
(benzylamino)-5-(3,4-dicUorophenyl)butanamide; 
and pharmaceutical^ acceptable salts thereof. 

Especially preferred compounds of the present invention include: 

15 N-[l-met}ianesiilfonylspiro(3H-indole-3 f 4 , -piperidin)-l-yl]-2- 
(benzylamino)-3-(3»4-dichlorobenzyloxy)propionamide; 
N-[ l-methanesulfonylspiroCSH-indole-S^'-piperidiQ)- l-yl]-2-(3,4- 
dicUorobenzylamino)-3-(3,4-dichlorobenzyloxy)propionamide; 
and pharmaceutical^ acceptable salts thereof. 

20 For use in medicine, the salts of the compounds of formula (I) will 

be pharmaceutical^ acceptable salts. Other salts may, however, be useful 
in the preparation of the compounds according to the invention (such as 
the dibenzoyltartrate salts) or of their pharmaceutical^ acceptable salts. 
Suitable pharmaceutical^ acceptable salts of the compounds of this 

25 invention include acid addition salts which may, for example, be formed 
by mixing a solution of the compound according to the invention with a 
solution of a pharmaceutical^ acceptable non-toxic acid such as 
hydrochloric acid, sulphuric acid, fumaric acid, maleic acid, succinic acid, 
acetic acid, citric acid, tartaric acid, carbonic acid, phosphoric acid or 

30 p-toluenesulphonic acid. Salts of amine groups may also comprise 

quaternary ammonium salts in which the amino nitrogen atom carries a 
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suitable organic group such as an alkyl, alkenyl, alkynyl or aralkyl 
moiety. Furthermore, where the compounds of the invention carry an 
acidic moiety, suitable pharmaceutically acceptable salts thereof may 
include metal salts such as alkali metal salts, e.g. sodium or potassium 
salts; and alkaline earth metal salts, e.g. calcium or magnesium salts. 

Preferred salts of the compounds according to the invention include 
the hydrochloride and p-toluenesulphonic acid salts. 

The invention also provides pharmaceutical compositions 
comprising one or more compounds of this invention in association with a 
pharmaceutically acceptable carrier. Preferably these compositions are in 
unit dosage forms such as tablets, pills, capsules, powders, granules, 
solutions or suspensions, or suppositories, for oral, parenteral or rectal 
administration, or topical administration including administration by 
inhalation or insufflation. 

The invention further provides a process for the preparation of a 
pharmaceutical composition comprising a compound of formula (I), or a 
salt or prodrug thereof, and a pharmaceutically acceptable carrier, which 
process comprises bringing a compound of formula (I), or a salt or prodrug 
thereof into association with a pharmaceutically acceptable carrier. 

For preparing solid compositions such as tablets, the principal 
active ingredient is mixed with a pharmaceutical carrier, e.g. conventional 
tableting ingredients such as corn starch, lactose, sucrose, sorbitol, talc, 
stearic acid, magnesium stearate, dicalcium phosphate or gums, and other 
pharmaceutical diluents, e.g. water, to form a solid preformulation 
composition containing a homogeneous mixture of a compound of the 
present invention, or a non-toxic pharmaceutically acceptable salt thereof. 
When referring to these preformulation compositions as homogeneous, it 
is meant that the active ingredient is dispersed evenly throughout the 
composition so that the composition may be readily subdivided into 
equally effective unit dosage forms such as tablets, pills and capsules. 
This solid preformulation composition is then subdivided into unit dosage 
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forms of the type described above containing from 0.1 to about 500 mg of 
the active ingredient of the present invention. The tablets or pills of the 
novel composition can be coated or otherwise compounded to provide a 
dosage form affording the advantage of prolonged action. For example, 
the tablet or pill can comprise an inner dosage and an outer dosage 
component, the latter being in the form of an envelope over the former. 
The two components can be separated by an enteric layer which serves to 
resist disintegration in the stomach and permits the inner component to 
pass intact into the duodenum or to be delayed in release. A variety of 
materials can be used for such enteric layers or coatings, such materials 
including a number of polymeric acids and mixtures of polymeric acids 
with such materials as shellac, cetyl alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present 
invention may be incorporated for administration orally or by injection 
include aqueous solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils such as cottonseed 
oil. sesame oil, coconut oil or peanut oil, as well as elixirs and similar 
pharmaceutical vehicles. Suitable dispersing or suspending agents for 
aqueous suspensions include synthetic and natural gums such as 
tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose, polyvinylpyrrolidone or gelatin. 

Preferred compositions for administration by injection include those 
comprising a compound of formula (I), as the active ingredient, in 
association with a surface-active agent (or wetting agent or surfactant) or 
in the form of an emulsion (as a water-in-oil or oil-in- water emulsion). 

Suitable surface-active agents include, in particular, non-ionic 
agents, such as polyoxy ethyl en esorbitans (e.g. Tween™ 20, 40, 60, 80 or 
85) and other sorbitans (e.g. Span™ 20, 40, 60, 80 or 85). Compositions 
with a surface-active agent will conveniently comprise between 0.05 and 
5% surface-active agent, and preferably between 0.1 and 2.5%. It will be 
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appreciated that other ingredients may be added, for example mannitol or 
other pharmaceutically acceptable vehicles, if necessary. 

Suitable emulsions may be prepared using commercially. available 
fat emulsions, such as Intralipid™, Liposyn™, Infonutrol™ Lipofundin™ 
5 and Lipiphysan™. The active ingredient may be either dissolved in a pre- 
mixed emulsion composition or alternatively it may be dissolved in an oil 
(e.g. soybean oil, safflower oil, cottonseed oil, sesame oil, corn oil or 
almond oil) and an emulsion formed upon mixing with a phospholipid (e.g. 
e £g phospholipids, soybean phospholipids or soybean lecithin) and water. 

10 It will be appreciated that other ingredients may be added, for example 
gylcerol or glucose, to adjust the tonicity of the emulsion. Suitable 
emulsions will typically contain up to 20% oil, for example, between 5 and 
20%. The fat emulsion will preferably comprise fat droplets between 0. 1 
and LOjom, particularly 0.1 and 0.5^m, and have a pH in the range of 5.5 

15 to 8.0. 

Particularly preferred emulsion compositions are those prepared by 
mixing a compound of formula (I) with Intralipid™ or the components 
thereof (soybean oil, egg phospholipids, glycerol and water). 

Compositions for inhalation or insufflation include solutions and 

20 suspensions in pharmaceutical^ acceptable, aqueous or organic solvents, 
or mixtures thereof, and powders. The liquid or solid compositions may 
contain suitable pharmaceutically acceptable excipients as set out above. 
Preferably the compositions, are administered by the oral or nasal 
respiratory route for local or systemic effect. Compositions in preferably 

25 sterile pharmaceutically acceptable solvents may be nebulised by use of 
inert gases. Nebulised solutions may be breathed directly from the 
nebulising device or the nebulising device may be attached to a face mask, 
tent or intermittent positive pressure breathing machine. Solution, 
suspension or powder compositions may be administered, preferably orally 

30 or nasally, from devices which deliver the formulation in an appropriate 
manner. 
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The present invention futher provides a process for the preparation 
of a pharmaceutical composition comprising a compound of formula (I), 
which process comprises bringing a compound of formula (I) into 
association with a pharmaceutical^ acceptable carrier or excipient. 
5 The compounds of formula (I) are of value in the treatment of a 

wide variety of clinical conditions which are characterised by the presence 
of an excess of tachykinin, in particular substance P, activity. These may 
include disorders of the central nervous system such as anxiety, 
depression, psychosis and schizophrenia; epilepsy; neurodegenerative 

10 disorders such as dementia, including AIDS related dementia, senile 
dementia of the Alzheimer type, Alzheimer's disease and Down's 
syndrome; demyelinating diseases such as multiple sclerosis (MS) and 
amyotrophic lateral sclerosis (ALS; Lou Gehrig's disease) and other 
neuropathological disorders such as peripheral neuropathy, for example 

15 AIDS related neuropathy, diabetic and chemotherapy-induced 

neuropathy, and postherpetic and other neuralgias; neuronal damage, 
such as cerebralischemic damage and cerebral edema in cerebrovascular 
disorders; small cell carcinomas such as small cell lung cancer; respiratory 
diseases, particularly those associated with excess mucus secretion such 

20 as chronic obstructive airways disease, bronchopneumonia, chronic 

bronchitis, asthma, and bronchospasm; airways diseases modulated by 
neurogenic inflammation; diseases characterised by neurogenic mucus 
secretion, such as cystic fibrosis; diseases associated with decreased 
glandular secretions, including lacrimation, such as Sjogren's syndrome, 

25 hyperlipoproteinemias IV and V, hemochromatosis, sarcoidosis, and 

amyloidosis; inflammatory diseases such as inflammatory bowel disease, 
psoriasis, fibrositis, ocular inflammation, osteoarthritis, rheumatoid 
arthritis, pruritis and sunburn; allergies such as eczema and rhinitis; 
hypersensitivity disorders such as poison ivy; ophthalmic diseases such as 

30 conjunctivitis, vernal conjunctivitis, dry eye syndrome, and the like; 
ophthalmic conditions associated with cell proliferation such as 
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proliferative vitreoretinopathy; cutaneous diseases such as contact 
dermatitis, atopic dermatitis, urticaria, and other eczematoid dermatitis; 
addiction disorders including the withdrawal response produced by 
chronic treatment with, or abuse of, drugs such as benzodiazepines, 
opiates, cocaine, alcohol and nicotine; stress related somatic disorders; 
reflex sympathetic dystrophy such as shoulder/hand syndrome; dysthymic 
disorders; adverse immunological reactions such as rejection of 
transplanted tissues and disorders related to immune enhancement or 
suppression such as systemic lupus erythematosus; gastrointestinal (GI) 
disorders, including inflammatory disorders and diseases of the GI tract 
such as gastritis, gastroduodenal ulcers, gastric carcinomas, gastric 
lymphomas, disorders associated with the neuronal control of viscera, 
ulcerative colitis, Crohn's disease, irritable bowel syndrome and emesis, 
including acute, delayed, post-operative, late phase or anticipatory emesis 
such as emesis induced by chemotherapy, radiation, toxins, viral or 
bacterial infections, pregnancy, vestibular disorders, motion, surgery, 
migraine, opioid analgesics, and variations in intercranial pressure, in 
particular, for example, drug or radiation induced emesis or post-operative 
nausea and vomiting; disorders of bladder function such as cystitis, 
bladder detrusor hyper-reflexia and incontinence; fibrosing and collagen 
diseases such as scleroderma and eosinophilic fascioliasis; disorders of 
blood flow caused by vasodilation and vasospastic diseases such as 
angina, migraine and Reynaud*s disease; and pain or nociception, for 
example, that attributable to or associated with any of the foregoing 
conditions, especially the transmission of pain in migraine. 

Hence, the compounds of the present invention may be of use in the 
treatment of physiological disorders associated with excessive stimulation 
of tachykinin receptors, especially neurokinin- 1 receptors, and as 
neurokinin- 1 antagonists for the control and/or treatment of any of the 
aforementioned clinical conditions in mammals, including humans. 
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The compounds of formula (I) are also of value in the treatment of a 
combination of the above conditions, in particular in the treatment of 
combined post-operative pain and post-operative nausea and vomiting. 

The compounds of formula (I) are particularly useful in the 
treatment of emesis, including acute, delayed, post-operative, late phase 
or anticipatory emesis, such as emesis or nausea induced by 
chemotherapy, radiation, toxins, such as metabolic or microbial toxins, 
viral or bacterial infections, pregnancy, vestibular disorders, motion, 
mechanical stimulation, gastrointestinal obstruction, reduced 
gatrointestinal motility, visceral pain, psychological stress or disturbance, 
high altitude, weightlessness, opioid analgesics, intoxication, resulting for 
example from consumption of alcohol, surgery, migraine, and variations in 
intercranial pressure* Most especially, the compounds of formula (I) are of 
use in the treatment of emesis induced by antineoplastic (cytotoxic) agents 
including those routinely used in cancer chemotherapy. 

Examples of such chemotherapeutic agents include alkylating 
agents, for example, nitrogen mustards, ethyleneimine compounds, alkyl 
sulphonates and other compounds with an alkylating action such as 
nitrosoureas, cisplatin and dacarbazine; antimetabolites, for example, folic 
acid, purine or pyrimidine antagonists; mitotic inhibitors, for example, 
vinca alkaloids and derivatives of podophyllo toxin; and cytotoxic 
antibiotics. 

Particular examples of chemotherapeutic agents are described, for 
instance, by D. J. Stewart in "Nausea and Vomiting; Recent Research and 
Clinical Advances", Eds. J. Kuucharczyk et al, CRC Press Inc., Boca 
Raton, Florida, USA (1991) pages 177-203, especially page 188. 
Commonly used chemotherapeutic agents include cisplatin, dacarbazine 
(DTIC), dactinomycin, mechlorethamine (nitrogen mustard), streptozocin, 
cyclophosphamide, carmustine (BCNU), lomustine (CCNU), doxorubicin 
(adriamycin), daunorubicin, procarbazine, mitomycin, cytarabine, 
etoposide, methotrexate, 5-fluorouracil, vinblastine, vincristine, bleomycin 
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and chlorambucil [R. J. Gralla et al in Cancer Treatment Reports (1984) 
68(1), 163-172], 

The compounds of formula (I) are also of use in the treatment of 
emesis induced by radiation including radiation therapy such as in the 
5 treatment of cancer, or radiation sickness; and in the treatment of post- 
operative nausea and vomiting. 

It will be appreciated that the compounds of formula (I) may be 
presented together with another therapeutic agent as a combined 
preparation for simultaneous, separate or sequential use for the relief of 
10 emesis. Such combined preparations may be, for example, in the form of a 
twin pack. 

A further aspect of the present invention comprises the compounds 
of formula (I) in combination with a 5-HTa antagonist, such as 
ondansetron, granisetron or tropisetron, or other anti-emetic 

15 medicaments, for example, a dopamine antagonist such as 

metoclop ramide or GABAb receptor agonists such as baclofen. 
Additionally, a compound of formula (I) may be administered in 
combination with an anti-inflammatory corticosteroid, such as 
dexamethasone, triamcinolone, triamcinolone acetonide, flunisolide, 

20 budesonide, or others such as those disclosed in US patent nos. 2,789, 1 18, 
2,990,401, 3,048,581, 3,126,375, 3,929,768, 3,996,359, 3,928,326 and 
3,749,712. Dexamethasone (Decadron™) is particularly preferred. 
Furthermore, a compound of formula (I) may be administered in 
combination with a chemotherapeutic agent such as an alkylating agent, 

25 antimetabolite, mitotic inhibitor or cytotoxic antibiotic, as described above. 
In general, the currently available dosage forms of the known therapeutic 
agents for use in such combinations will be suitable. 

When tested in the ferret model of cisplatin -induced emesis 
described by F. D. Tattersall et al, in Eur. J. Pharmacol, (1993) 250, R5- 

30 R6, the compounds of the present invention were found to attenuate the 
retching and vomiting induced by cisplatin. 



WO 96/05203 



-21- 



PCT/GB95/01867 



The compounds of formula (J) are also particularly useful in the 
treatment of pain or nociception and/or inflammation and disorders 
associated therewith such as, for example, neuropathy, such as.diabetic 
and chemotberapy-uiduced neuropathy, postherpetic and other 
5 neuralgias, asthma, osteoarthritis, rheumatoid arthritis, headache and 
especially migraine. 

The present invention further provides a compound of formula (I) 
for use in therapy. 

According to a further or alternative aspect, the present invention 
10 provides a compound of formula (I) for use in the manufacture of a 

medicament for the treatment of physiological disorders associated with 
an excess of tachykinins, especially substance P. 

The present invention also provides a method for the the treatment 
or prevention of physiological disorders associated with an excess of 
15 tachykinins, especially substance P, which method comprises 

administration to a patient in need thereof of a tachykinin reducing 
amount of a compound of formula (I) or a composition comprising a 
comp ound of formula (I) . 

For the treatment of certain conditions it may be desirable to 
20 employ a compound according to the present invention in conjunction with 
another pharmacologically active agent. For example, for the treatment of 
respiratory diseases such as asthma, a compound of formula (I) may be 
used in conjunction with a bronchodilator, such as a 32- adrenergic 
receptor antagonist or tachykinin antagonist which acts at NK-2 
25 receptors. The compound of formula (I) and the bronchodilator may be 

administered to a patient simultaneously, sequentially or in combination. 

likewise, a compound of the present invention may be employed 
with a leukotriene antagonists, such as a leukotriene D4 antagonist such 
as a compound selected from those disclosed in European patent 
30 specification nos. 0 480 717 and 0 604 1 14 and in US patent nos. 

4,859,692 and 5,270,324. This combination is particularly useful in the 
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treatment of respiratory diseases such as asthma, chronic bronchitis and 
cough. 

The present invention accordingly provides a method for the 
treatment of a respiratory disease, such as asthma, which method 
comprises administration to a patient in need thereof of an effective 
amount of a compound of formula (I) and an effective amount of a 
bronchodilator. 

The present invention also provides a composition comprising a 
compound of formula (I), a bronchodilator, and a pharmaceutical^ 
acceptable carrier. 

It will be appreciated that for the treatment or prevention of 
migraine, a compound of the present invention may be used in conjunction 
with other anti-migraine agents, such as ergotamines or 5-HTi agonists, 
especially sumatriptan. 

likewise, for the treatment of behavioural hyperalgesia, a 
compound of the present invention may be used in conjunction with an 
antagonist of N-methyl D-aspartate (NMDA), such as dizocilpine. 

For the treatment or prevention of inflammatory conditions in the 
lower urinary tract, especially cystitis, a compound of the present 
invention may be used in conjunction with an antiinflammatory agent 
such as a bradykinin receptor antagonist. 

In the treatment of the conditions associated with an excess of 
tachykinins, a suitable dosage level is about 0.001 to 50 mg/kg per day, in 
particular about 0.01 to about 25 mg/kg, such as from about 0.05 to about 
10 mg/kg per day. 

For example, in the treatment of conditions involving the 
neurotransmission of pain sensations, a suitable dosage level is about 
0.001 to 25 mg/kg per day, preferably about 0.005 to 10 mg/kg per day, 
and especially about 0.005 to 5 mg/kg per day. The compounds may be 
administered on a regimen of 1 to 4 times per day, preferably once or twice 
per day. 
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In the treatment of emesis using an injectable formulation, a 
suitable dosage level is about 0.001 to 10 mg/kg per day, preferably about 
0.005 to 5 mg/kg per day, and especially 0.01 to 1 mg/kg per day. The 
compounds may be administered on a regimen of 1 to 4 times per day, 
5 preferably once or twice per day. 

It will be appreciated that the amount of a compound of formula (I) 
required for use in any treatment will vary not only with the particular 
compounds or composition selected but also with the route of 
administration, the nature of the condition being treated, and the age and 
10 condition of the patient, and will ultimately be at the discretion of the 
attendant physician. 

According to process (A), compounds of formula (I) wherein X and Y 
are both hydrogen, may be prepared from compounds of formula (II): 




15 (R)n 

wherein R, Ri, R3, R< ( rs, z and n are as defined for formula (I), by 
reaction with an aldehyde of formula R 2 -CHO in the presence of a 
reducing agent. 

20 Suitable reducing agents of use in the reaction include hydride 

reducing agents such as sodium cyanoborohydride or sodium borohydride. 

The reaction is conveniently effected in a suitable solvent such as 
dimethylformamide or dichloromethane, conveniently at room 
temperature. 
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According to a process (B), compounds of formula (I) wherein X and 
Y together form a group =0, may be prepared by the reaction of a 
compound of formula (II) with an acyl halide of formula R 2 -COHal where 
Hal is a halogen atom, typically chlorine, fluorine or bromine, especially 
chlorine. 

The reaction is conveniently effected in the presence of an acylation 
catalyst such as 4-dimethylaminopyridine in a suitable solvent such as 
dichloromethane at a temperature between -10°C and 40°C, conveniently 
at room temperature. 

According to a further process (C), compounds of formula (I) may be 
prepared by the reaction of a compound of formula (III) with a piperidinyl 
derivative of formula (IV): 




wherein R, R», R*, Ra, R<, R», X, Y, Z and n are as defined for formula (I) 
with the proviso that R 6 is not hydrogen. 

The reaction is effected in the presence of a suitable coupling agent, 
such as dicydocarbonyldiimide, N^'-carbonyldiimide or 
l-(3-dimethylaminopropyl)-3-ethylcarbodiimide optionally in the presence 
of an additive such as l-hydroxybenzotriazole. 

The reaction is conveniently effected in a suitable solvent such as 
dimethylformamide, conveniently at room temperature. 

Further useful synthetic methods are those commonly used in 
standard syntheses of amino acids, for example, as described in Chemistry 
and Biochemistry of the Amino Acids, Ed. G. C. Barrett, Chapman and 
Hall, London 1985. 
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Compounds of formula (II) may be prepared from a suitably 
protected compound of formula (V): 

R i 



(V) 



5 wherein R l , R 3 , R 4 , and Z are as defined for formula (I) and R 30 is an 
amine protecting group, for example, terf-butoxycarbonyl (*-BOC), by 
reaction with a compound of formula (TV) using the conditions of process 
(C), followed by deprotection in a conventional manner, for instance using 
hydrogen chloride in methanol. 

10 Compounds of formula (HI) may be prepared from a deprotected 

derivative corresponding to a compound of formula (V) by reaction with an 
aldehyde of formula R 2 -CHO under the conditions of process (A) or an acyl 
halide of formula R 2 -COHal under the conditions of process (B). 

Compounds of formula (V) may be prepared by reaction of a 

15 compound of formula (VI): 




wherein R 3 , R 4 , and Z are as defined for formula (I) and R 30 is a protecting 
group as defined above, by reaction with compound of the formula 
20 R 1 -CH2L, where L is a leaving group, for example, a halogen atom such as 
chlorine, bromine or iodine, or an alkyl- or arylsulphonyloxy group such as 
a mesylate or tosylate group. The reaction is effected in the presence of a 
suitable base, for example, an alkali metal hydride such as sodium 
hydride. 
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Compounds of formula (VI) are commercially available or may be 
prepared by known procedures. 

Where the above-described process for the preparation of the 
compounds according to the invention gives rise to mixtures nf 
stereoisomers these isomers may, if desired, be separated, suitably by 
conventional techniques such as preparative chromatography. 

The novel compounds which contain one or more chiral centres may 
be prepared in racemic form, or individual enantiomers may be prepared 
either by enantiospecific synthesis or by resolution. 

During any of the above synthetic sequences it may be necessary 
and/or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic 
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene and 
P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 
1991. The protecting groups may be removed at a convenient subsequent 
stage using methods known from the art. 

The exemplified compounds of the invention were tested by the 
methods set out at pages 82 to 85 of International Patent Specification No. 
WO 93/04040. The compounds were found to be active with ICso at the 
NKi receptor of less than 300nM. 

The compounds of this invention may be formulated as specifically 
illustrated at pages 81 to 82 of International Patent Specification No. 
93/04040. 

The following Examples illustrate the preparation of compounds 
according to the invention. 
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DESCRIPTION 1 

N-fl-methanesulfonv lsDiro(3H-mdole-3.4'-niDeridinVl-vll-3-benzvloxv.2. 
(t-buto xvcarbonvl flm^nn)p roninnamiH p 

To N-terf-buto3qrcarbonyI-0-benzyl-d,Z-seiine (2.9g, 9.83mmol), and 
1-hydroxybenzotriazole (278mg), was added dry dimethylformamide 
(30ml), and the mixture cooled to 4°C. l-(3-Dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride (2.36g) was added, and the resulting mixture 
stirred for 1 hour at room temperature. The resulting solution was then 
cooled to -15°C and l-methanesulfonylspiro(3H-indole-3,4 , -piperidine) 
hydrochloride (2.93g) was then added, followed after stirring for 5 
minutes, by triethylamine (1.50ml). The resulting mixture was warmed to 
room temperature, stirred at room temperature for 1.5 hours, then diluted 
with ethyl acetate (150ml), washed with water (100ml), and saturated 
aqueous sodium hydrogen carbonate (50ml). The organic layer was dried 
over sodium sulfate, filtered, and solvents evaporated at reduced pressure. 
The residue was subjected to chromatography on silica gel (eluent 5% 
methanol/dichloromethane) to afford the title compound as a colourless 
solid, m/e (C1+) 544 (MH*). m.p. 53-56°C. 

DESCRIPTION 2 

N-ri.methanesulfonvl spirof3H-indole-3.4^DineridinVl-vll-2-amino-3- 
benzvlox vprop ionami de hvdro rhlnrifo 

To the product of Description 1 (0.48g, lmmol), was added a 
saturated solution of hydrogen chloride in methanol (150ml). The 
resulting solution was allowed to stand at room temperature for 24 hours. 
After evaporation of the volatiles at reduced pressure, the residue was 
dissolved in dichloromethane (50ml), then diluted with diethyl ether 
(150ml). Trituration of the mixture afforded the title compound as a 
colourless solid, recovered by filtration. Found: C, 56.65; H, 6.62; N, 8.45. 
C23H29N 3 O4S.HC1.0.5(H 2 O) requires: C, 56.48 H, 6.39; N, 8.59%. m/e (CI*) 
444 (MH + ). 
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EXAMPLE 1 
N-ri-methanesulfonv lspirott^ 
(3.4-dicb1nrnbenzaipjdo)prnp inn^T¥iiHA 

To the product of Description 2 (1.15g, 2.4mmol), dissolved in dry 
dichloromethane (5ml), stirred at 4°C, was added triethylamine (0.700ml), 
followed by 3,4-dichlorobenzoyl chloride (552mg), and 4-dimethylamino- 
pyridine (lOmg). The resulting mixture was warmed to room temperature 
and then stirred for a further 3 hours. The reaction mixture was diluted 
with ethyl acetate (50 ml) and washed with saturated aqueous sodium 
hydrogen carbonate (50ml). The organic layer was dried over sodium 
sulfate, filtered, and solvents evaporated at reduced pressure. The residue 
was subjected to chromatography on silica gel (eluent 5% 
methanol/dichloromethane) to afford the title compound as a colourless 
foam. Found: C, 58.71; H, 5.06; N, 6.74. C30H31N3O5SCI requires: 
C. 58.44 H, 5.07; N, 6.85%. m/e (Cl + ) 616 <MH*). 

EXAMPLE 2 

N-ri»methanesixlfonvlsoiro(3H-indo] e~3.4^DiDf>ridin)-l-vl1-3.benzvloxv-2. 
(3.4>dichlQrQhpny.v1aTiiin^)prn pionamidehvdrochlnTiHp 

a) N-fl-methanesulfonvl spirof3H-indole-3 4'.niperidin>.l.vl1.3. 
benzvlox v-2-amino nronionamide . 

The product of Description 2 was stirred vigorously with saturated 
aqueous sodium carbonate and ethyl acetate for 30 minutes. The organic 
layer was then separated, dried over sodium sulfate, filtered, and solvents 
evaporated at reduced pressure to afford the title compound. 

b) N-ri-methanesulfonvls Diro(3H-indole-3.4'-piiieridin>-l-v11-3- 
ben2vloxv-2-(3.4-di chlorobenzvlamino)propionamide hydrochloride 



WO 96/05203 



-29- 



PCT/GB95/01867 



To the product of step (a) (690mg, 1.33mmol), dissolved in dry 
dichloromethane (2.5ml), was added 3,4-dichlorobenzaldehyde (260mg), 
and anhydrous magnesium sulfate (1.3g). The resulting mixture was 
stirred for 18 hours, then diluted with dichloromethane (50nO\ filtered, 
and the solvents evaporated at reduced pressure. The residue was 
dissolved in methanol (3ml) and sodium borohydride (55m g) added with 
stirring. The resulting mixture was stirred for 1 hour at room 
temperature, and the solvents evaporated at reduced pressure. The 
residue was partitioned between water (15ml) and ethyl acetate (25ml). 
The organic layer was separated, dried over sodium sulfate, filtered, and 
solvents evaporated at reduced pressure. The residue was subjected to 
chromatography on silica gel (eluent 2.5% methanol/dichloromethane) to 
afford a colourless foam. This was dissolved in ethyl acetate, and treated 
with a saturated solution of hydrogen chloride in ether. The title 
compound was isolated by filtration as a colourless solid. Found: C, 56.64; 
H, 5.25; N, 6.61. CsoHasNsO^Cls.HCl requires: C, 56.39 H, 5.36; N, 6.58%. 
m/e (CI*) 602 (MH+). 



EXAMPLE 3 

N-ri-methanesulfonvl spiro(3H-indole-3.4-nineridinVl-vn-3-ben2vloxv-2- 
(3-Pvridvlcarhnxflini do)propionamidf» 

To nicotinic acid (77mg), and 1-hydroxybenzotriazole (85mg), in dry 
dimethylformamide (2.5 ml), was added l-(3-dimethylaminopropyl)-3- 
etnyl-carbodiimide hydrochloride (120mg), and the resulting mixture 
stirred for 1 hour at room temperature. Triethylamine (0.087ml) was then 
added, followed by the product of Description 2 (300mg). The resulting 
mixture was stirred at room temperature for 16 hours, then diluted with 
ethyl acetate (50ml), washed with water (100ml), and saturated aqueous 
sodium hydrogen carbonate (25ml). The organic layer was dried over 
sodium sulfate, filtered, and solvents evaporated at reduced pressure. The 
residue was subjected to chromatography on silica gel (eluent ethyl 
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acetate) to afford the title compound as a colourless solid, m/e (Cl + ) 549 
(MH + ). m.p. 80-83 0 C. 

EXAMPLE * 

5 N-ri-methanesuHonvls Dirof3H-indole-3.4^Diperidin)-l-vll-3-benzvloxv-2- 
C2-methoxvbenTvl a mir>n) r rnpinr. gm iHt» hydrochloride 

To the product of Description 2 (0.48g, lmmol), in dry 
dimethylformamide (1ml), was added 2-methoxybenzaldehyde (0.1 If, 
1. lmmol), followed by sodium cyanoborohydride (0.09g, 2 mmol), and the 

10 mixture stirred at room temperature for 16 hours. The reaction was 

diluted with ethyl acetate (20ml), and washed with water (5 x 10ml), dried 
over magnesium sulfate, filtered, and the solvent evaporated at reduced 
pressure. The residue was purified by chromatography on silica gel, 
(eluent 1% methanol/dichloromethane), to afford the title compound. 

15 Found: C, 61.84; H, 6.43; N, 6.68. C 3 iH37NsOsS.HC1.0.25(H2O) requires: C, 
61.58; H, 6.42; N, 6.95%. m/e (CI*) 564 (MH*). 

By the method of Example 2, or Example 4, the following 
compounds were prepared from the known aldehydes. 

20 

EXAMPLE 5 

N-fl-methanea ulfonvl8pirof3H-indole-3.4'-piperidin)-l-vl1-2- 
(benzvlami no)-3-benzvloxvpropinn a miH ft hydrochloride 
Found: C. 61.47; H, 6.31; N, 7.62. C30H35N3O4S.HCl.H2O requires: C, 
25 61.47; H, 6.31; N, 7.62%. 

EXAMPLE 6 

N-fl-methanp.sulfonvlspi rof3H-indole-3.4'-piperidin)-l-vl1.3-benzvloxY-2- 
(2-<Alorobenzvlamino)propionamide hydrochloride 
30 Found: C, 58.90; H, 5.80; N, 6.69. C3oH34N30<SCl.HC1.0.25(H 2 0) requires: 
C, 59.16; H, 5.88; N, 6.90%. m/e (Cl + ) 568 (MH 4 ). 
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EXAMPLE 7 

N4l-methanesuIfon vl3Diror3H-indole-3.4^pipftri^in)-l-vll-3-benzvloxv-2- 
(3-chlorobpjizy1am mo)propion amidp hydrorhlnririp 
Found: C, 58.23; H, 5.78; N, 6.63. CMH34N3O4SCl.HCl.H2O requires: C, 
57.87; H, 5.99; N, 6.74%. m/e (CI*) 568 (MH + ). 

EXAMPLE 8 

N-^^methanes^tfonvlspirof3H.indo le-3.4 , -piperiH iTl).^.Y1]■a. benzvloxv-2• 
(4-cMorobenry1amino^pr^pjppamid<> hyd rochloride 
Found: C, 58.59; H, 5.93; N, 6.76. C3oH34N 3 04SCl.HC1.0.5(H20) requires: 
C, 58.72; H, 5.91; N, 6.85%. m/e (CI*) 568 (MH*). 

EXAMPLE 9 

N4l-methajnesulfon vlspiror3H-indole-3.4^pipff ridiii >-l-vl1-3-benzvloxv-2- 
(3-bromo ben7.vlatnino)prnpi onainiHp hydro chloride 

Found: C, 54.08; H, 5^7; N, 6.16. CsoHwl^^BrHCl.HzO requires: C, 
54.01; H, 5.59; N, 6.29%. m/e (Cl + ) 614 (MH + ). 

EXAMPLE 10 

N4l-methanesutfonvlspiro(3H.indole -3.4 , -pineridip).l.yl1.3-ben2vloxv.2. 
(3-fluoro benzvlamino>propionamide hydrochloride 

Found: C, 60.24; H, 5.94; N, 6.76. CsoH 3 4N 3 04SF.HC1.0.5(H20) requires: C, 
60.34; H, 6.08; N, 7.04%. m/e (CI*) 552 (MH*). 

EXAMPLE 11 

N4l-metiianesulfonv lspirof3H-indole-3.4^pipe riHin ).l.vll.3.benzvloxv-2- 
(3-cvano benzvlamino)propionamide hydrochloride 
Found: C, 60.42; H, 5.78; N, 8.81. C31H34N4O4S.HCl.H2O requires: C, 
60.72; H, 6.08; N, 9. 13%. m/e (CI*) 559 (MH + ). 
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EXAMPLE 12 

N-fl-methanesulfonvlspiro(3H-indole-3.4'-pippriHin)-l-yll.3.benzvloxv-2- 
(3-Ditrobenz vlawiiT>ft)pii>pipnani^^ hydrochloride 
Found: C, 56.99; H, 5.64; N, 8.64. C30H34N4OsS.HCl.H2O requires: C 
5 56.91; H, 5.84; N, 8.85%. m/e (Cl + ) 579 (MH*). 

EXAMPLE 13 

N4l-meth^eaulfonvl8Dirof3H-indole-3.4'-DiDeridin)- l-vl1.3-benzvloxv-2. 
(3-methvlbenzvlaminn^p^yiflini^ff h ydrochloride 
10 Found: C. 61.79; H, 6.64; N, 6.83. Ca1H37N3O4S.HCl.H2O requires: C, 
61.83; H, 6.69; N, 6.97%. m/e (CI*) 548 (MH + ). 

EXAMPLE 14 

N-fl-methanesulfonvlsDiTo(3H-indole-3.4'-Dip priHin ).i-yl1-3-benzvloxv-2- 
15 Q-methox yhpnyvl »Tnin o>prop inTi amid e hydrochloride 

Found: C, 60.06; H, 6.32; N, 6.41. Ca1H37N3O8S.HCl.H2O requires: C, 
60.23; H, 6.52; N, 6.79%. m/e (Cl + ) 564 (MH*). 

EXAMPLE 15 

20 N-fl-methanesulfonvlspirof3H-indole-3.4'-piperidin)-l-vll-3-benzvloxy-2- 
(4-methoxvbenzvlaminotoropio n ami A* h ydrochloride 
Found: C, 58.89; H, 6.40; N, 6.94. CaiHwNsOsS.HCl^CHzO) requires: C, 
58.53; H, 6.65; N, 6.61%. m/e (Cl + ) 564 (MH + ). 

25 EXAMPLE 16 

N-ri-methaji esulFonvlsoirof3H-indole-3.4'-piperidin)-l-vl1-3-benzvloxv-2- 
(4-fdimethvlamino)-benz vlamino)propionamide hydrochloride 
Found: C, 57.67; H, 6.42; N, 7.96. Cs2H4oN404S.2(HCl).(H20) requires: C, 
57.56; H, 6.64; N, 8.39%. m/e (CI*) 577 (MH*). 
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EXAMPLE 17 

N-fl-methanesulfonvlsnir o(3H-indole-3.4^p ip ? riHiii ).l.vl1.3.benzvloxv-2- 
(2.4-dichlorobpn7.ylamin o) pr oDionfliT>iHp hydrochloride 
Found: C, 55.20; H, 5.58; N, 6.14. OsoHasNsO^Cb.HCl.O.SCHaO) requires: 
5 C, 55.60; H, 5.44; N, 6.48%. m/e (Cl + ) 602 (MH + ). 

EXAMPLE 18 

N-ri-methanesvufonvlsDiror3H- indole-3.4^nineridinVl-vl1-3.benzvlQxv.2. 
(3.5-dichloro benzvlamino)DroDioD ami Ha hy drochloride 
10 Found: C, 54.96; H, 5.47; N, 6.45. C30H33N3O4SCL.HCl.H2O requires: C, 
54.84; H, 5.53; N, 6.40%. m/e (Cl + ) 602 (MH + ). 

EXAMPLE 19 

N-ri-methanP-wlfonvl8Dirof 3H-indole-3.4'-pipprj^ in ).l.yll.3.benzvloxv-2. 
15 (2.3»dichlorohftn7-.y^fliniTi^)pr^pinn»midft hydrochloride 

Found: C, 54.48; H, 5.13; N, 6.36. C30H33N3O4SCb.HCl.H2O requires: C, 
54.84; H, 5.53; N, 6.40%. m/e (C1+) 602 (MH+). 

EXAMPLE 20 

-0 N»fl-methanesulfonvls oiro(3H-indole~3.4'.pineridin^.l. Y 1].3.benzvloxv-2- 
(2.6-dichlorobeny.vl ami notoropionflmidft hydrochloride 
m/e (CI*) 602 (MH*). 

EXAMPLE 21 

*5 N-ri-methanesulfonvlspirof3H-ind ole-3.4'-pippridin>-l-vl1-3-benzvloxv-2- 
(3 .5.dimftthn xvbenzvlarnino)propinn ami dp hydrochloride 
Found: C, 59.83; H, 6.40; N, 6.62. CazHasNsOeS.HCl.O.SOfeO) requires: C, 
60.13; H, 6.47; N, 6.57%. m/e (Cl + ) 594 (MH + ). 
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EXAMPLE 22 

N^l-methanesulfonvlspirofa H-indole-a^^piperidinVl.vll.a-benzvloxv^. 

(3^Moro.5.methnxvhi*ny.vlainm^ r rp r innami^ f hydrochloride . 

Found: C, 57.22; H, 5.88; N, 6.35. C3tH3eNaO9SCl.HCl.H2O requires: C, 
5 56.96; H, 6. 16; N, 6.42%. m/e (CI*) 598 (MH*). 



EXAMPLE 23 
N4l-methane8utfonvlspiro(3H-indole.3.4 ipiperi^ 
(3,4-ditwPtti9vybeny.Yl^min o) P ropion fl^njida V^ TOchloride 
10 Found: C, 60.12; H, 6.68; N, 6.52. C3aH89NsO«S.HC1.0.5(HaO) requires: C, 
60.13; H, 6.47; N, 6.57%. m/e (CI*) 594 (MH*). 



EXAMPLE 24 

N41'methanesulfonvlspiro(3H.indo le-3.4 , .piperi din^VY|].ff .benzvloxv.2. 

(3.4-methvlenedioxvb<>ny.Y^^ino'>prApiftnflP' 'dehvdrochlnririp 

Found: C, 59.98; H, 6.01; N, 6.64. C3iHs5NsO6S.HC1.0.25(H2O) requires: C, 

60.18; H, 5.95; N, 6.79%. m/e (CI*; 678 (MH*). 



EXAMPLE 25 

20 N-fl-methanesuIfonvlspiro(3H-indo le-3.4'-piperidin).l-vl1-3-benzvloxv.2. 
(l.naphthv1mfttbvlaminft^rnniftnami dehvdrop.h1nridR 
Found: C. 64.71; H, 6.25; N, 6.58. C34H37N 3 O<S.HC1.0.5(HiO) requires: C, 
64.90; H, 6.24; N, 6.67%. m/e (CI*) 584 (MH*). 

25 EXAMPLE 26 

N41-methanesulfonvlspiro(3H-indole-3.4^ni neridin)-l-vn-3-benzvloxv.2. 
(2-naphthvlmethvlami no)propionamide hydrochloride 
Found: C, 63.72; H, 5.99; N, 6.51. C34H37N3O4S.HCl.H2O requires: C, 
63.98; H, 6.31; N, 6.58%. m/e (CI*) 584 (MH*). 
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EXAMPLE 27 

N-fl-methanes\ilfonvlfim rof3H-indn1fi-3.4^piDeridin)-l-vll.3-benzvloxv-2- 
(2-pyridvlmethv1amino)nroninnawiidp Hihyi h-ocnloride 
Found: C, 56.88; H, 6.22; N, 9.42. C^4N404S.2(HCl).0.5(H2O) re T ^ r oc : 
5 C, 56.9 1; H, 6.01; N, 9. 15%. m/e (Cl + ) 535 (MH*). mp = 98°C 

EXAMPLE 28 
N-ri-methanesulfonvlsmr o(3H-indn1p- 3^ 
(3-Pvridvlmftthvlaminn)prnpinnnmi de dihvdrochloride 
10 m/e (Cl + ) 535 (MH+). mp = 156-158°C 

EXAMPLE 29 

N-fl-methanesulfonvlmir o(3H-indoIe- 3.4'-iiinpridin ).l.vll.3-henzvloxv-2. 
(4-nvriHyliTiethv]amm o) P roDionamide dihv drnrhlnridp 
15 m/e (CI*) 535 (MH + ). mp = 135- 137°C 

EXAMPLE 30 

N-ri-methanesulfonvlsnir or3H-indo1fi-3.4^ninftriduiVl-vll-3-henzvloxv-2- 
(2 -furvlmethvlami n n )prOPionamide dih yHrnrhlmH H p 
20 m/e (CI*) 524 (MH + ). mp = 1 12°C 

EXAMPLE 31 

N-fl-methanesulfonvlspiro^ H-indoIe-S^'-piperidinVl-vn-S-benzvlnxy^. 
f(5-methylfiir-2-vl')meth vlaminolnropionamidp hydrochloride 
25 Found: C, 58.66; H, 6.78; N, 7.29. CmHssNsOsS. HC1.H20 requires: C, 
58.82; H, 6.47; N, 7.09%. m/e (Cl + ) 537 (MH*). 



30 



WO 96/05203 



-36- 



PCT/GB95/01867 



EXAMPLE 32 

N-fl-methanesulfonvlsDirQf SH-indole-S.^-piperitiin^l.vll.a-benzvloxv.g. 

f(3-methvltlliODhen-2-v1>mPthv1 gm inn]p r n r i ft n ff m ^P IwHrr w-hlnr^p 

Found: C, 57.85; H, 6.30; N, 6.64. C»HaeNs04S2.HC1.1.5(H20) requires: C, 
5 57.79; H, 6.10; N, 6.97%. m/e (CI*) 554 (MH*). 

EXAMPLE 33 
N-ri-methanesutfonvlspiro(3H-md^ 

rf5-methvlthioDhen-2-vDTnP^hYl^Tnin 0 lDroDion ami^P h ydrochloride 
10 Found: C, 55.70; H, 6.15; N, 6.40. CwH3 8 Ns04&.Ha.2(H 2 0) requires: C, 
55.62; H, 6.43; N, 6.71%. m/e (Ch) 554 (MH + ). 

EXAMPLE 34 

N-ri-methanesulfonvlspiro(3H-indol^3.4'. oiDeridinV1-vn.3-ben2vloxv.2. 

15 fN-(3.4-dichlorobenzvl VN-fmethvn ainin A >pT^ mnnanii Ho h vdrnrhlnridp 
To the product of Example 2 (113mg, 0.188mmol), suspended in dry 
dimethylformamide (2ml), was added sodium cyanoborohydride (44m g), 
paraformaldehyde (lOOmg), and the mixture was stirred at room 
temperature for 16 hours. The reaction was diluted with ethyl acetate 

20 (20ml), and washed with water (5 x 10ml), dried over magnesium sulfate, 
filtered, and the solvent evaporated at reduced pressure. The residue was 
purified by chromatography on silica gel, (eluent 2.5% methanol/ 
dichloromethane), to afford the title compound. Found: C, 56.05; H, 5.77; 
N, 6.35. C3iH35N 3 O4SCb.HC1.0.5(H 2 O) requires: C, 56.24; H, 5.63; N, 

25 6.35%. m/e (CI*) 616 (MH*). 

By the method of Example 1 the following compounds were 
prepared from the known acid chlorides and the product of Description 2: 
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EXAMPLE 35 

N-fl-methanesutfon vlsDiro(3H-indole-3.4^D ipAriHiTi >.l.vll.3-bfinzv1nxY-9-- 
(2-chlorobenzamido)prop ionamidp 

Found: C, 62.27; H, 5.79; N, 6.91. CaoHazNsOBSCl requires: C, 61.90; H, 
5.54; N, 7.22%. m/e (Cl + ) 582 (MH + ). 

EXAMPLE 36 

N»ri.meth^e8ulfonvlspirQf3H.inH ole.3.4^piperidinVl.vl1-3.benzvloxv.2. 
(3-chlorobftny.nmi d(> )propionamide 

Found: C, 61.78; H, 5.54; N, 6.96. CaoHa^aOsSCl requires: C, 61.90; H, 
5.54; N, 7.22%. m/e (CI*) 582 (MH*). 

EXAMPLE 37 

N4l-methanesulfonv lspiro(3H-indole-3.4'-piperidinVl-vll-3-henzv1nxY-2- 
(4-chloro hen7.aniid o>pronion ap ^df 

Found: C, 61.10; H, 5.49; N, 6.86. Cao^NaOfSCl.O.SCHaOJrequires: C, 
60.95; H, 5.63; N, 7.11%. m/e (Ch) 582 (MH*). 

EXAMPLE 38 

N^l-methanesulfonv lapirofSH-indole-S^'.niperidinVl-vn.S-benzvlnvv^. 
(2 .6-dich lorobenzamido)propionamide 

Found: C, 56.51; H, 4.80; N, 6.34. CS0H31N3O5SCI2.H2O requires: C, 56.78; 
H, 5.24; N, 6.62%. m/e (Cl + ) 616 (MH + ). 

EXAMPLE 39 

N-ri-methanesutfonvl spiro(3H-indole-3.4'-nip pridin >-i. Y ll-3-benzvloxv-2- 
(3.5-dichl orobenzamido)propionamide 

Found: C, 58.34; H, 4.73; N, 6.64. CsoHsiNsOsSCk requires: C, 58.44; H, 
5.06; N, 6.81%. m/e (C1+) 616 (MH*). 
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EXAMPLE 40 

N-fl-methanesulfonvlspiTo(3H-indQle-3.4 , .piDeridinVl-vn-3-benzvloxv-2- 
(2 . 5-dichlorQb enzamido)pr npi nnami^ 

Found: C, 56.80; H, 4.94; N, 6.53. CmHsiNsObSCIs^O requires: C, 56.78; 
5 H, 5.24; N, 6.62%. m/e (CI*) 616 (MH*). 

EXAMPLE 41 

N-fl-methaiie3uIfonvl3Diro(3H-indole-3.4'-Dip «>riHin).l. vl1.3.benzvloxv-2- 
(2 4-dirblnr obenzamiHn^prnpinnamiap 
10 Found: C, 57.67; H, 4.86; N, 6.30. CsoH32NsO B SCl2.0.6(H20)requires: C, 
57.43; H, 5.17; N, 6.70%. m/e (CI*) 616 (MH*). 

EXAMPLE 42 

N-ri-methanesulfonvlspiro(3H-indole-3.4 , -pipRridin)-i-vn-3-benzvloxv-2- 
15 (2,3-dichlorobenzamido)prnp inn ami d* 

Found: C, 58.22; H, 4.86; N, 6.69. CsoHaiNsOsSCfe requires: C, 58.44; H, 
5.06; N, 6.81%. m/e (CI*) 616 (MH*). 

EXAMPLE 43 

20 N- f l-meth anesulfonvlspiro(3H-indole-3 4'-pip pri din ). 1 -vll-3-benzvloxv-2- 
(3.4-dimethoxvbenzamido)propionamide 

Found: C, 59.50; H, 6.17; N, 6.35. CsjHnNsOTS^OkO) requires: C, 59.70; 
H, 6.42; N, 6.53%. m/e (CI*) 608 (MH*). 

25 EXAMPLE 44 

N-fl-methane sulfonvlspiroOH-indole-S 4'.p ip^ridin ).l.vll.3-benzvloxv-2- 
benzamidopropionamide 

Found: C, 65.69; H, 5.84 N, 7.56. C30H33N3O5S requires: C, 65.79; H, 6.07; 
N, 7.67%. m/e (CI*) 547 (MH*).mp = 78-8 1°C. 
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EXAMPLE 4fi 

N-^l-methanesulfonvlmirnraWo• ndole.3■4^n^peridin%l-vl^3.benzv]Qxv.2. 
(3-(2-Dropv1n xv>benzflmidnt 

propionamidff 

5 Found: C, 64.42; H, 6.20; N, 6.76. CaaHasjNsOeS requires: C, 64.47; H, 6.56; 
N, 6.83%. m/e (CI*) 606 (MH*). 

EXAMPLE 46 

N-[l.methanesu1fonvlspiTOf3H .indoIe-3.4'-niTieridinVT-vll.3-benzv1nxv-2. 

0 r(l-naphthvDcarboxami do1propion ami dp 
m/e (CI*) 598 (MH*).mp = 76-79°C. 

EXAMPLE 47 

N-[l-methanesu1fonvlspiTor3H-in dole-3.4^ninPridiiiVl-vn.a-benzvloxv.2. 
> f(2-naphthvl)carhpyami do1propionaniide 
m/e (CI*) 598 (MH*).mp = 86-89°C. 

EXAMPLE 48 

N-fl-methaneflu1fonvlmirof3H.in dole-3.4^nmPTidinVl-vl1.3.benzvlnxv.2. 

1 fohenvlacetAmjdft)pr opionamidp 

Found: C, 65.37; H, 6.03; N, 7.17. CatfwNaOsS.O.SGfeO) requires: C, 
65.24; H, 6.34; N, 7.36%. m/e (CI*) 562 (MH*). 

EXAMPLE 49 

N-fl-methanesulfonvlspirof3H-indo]e-3.4'.pip eridinVl-vn-3-benzv1nxv.2. 
((3.4-dichlorQphenvl)acetami do)propionamidft 

Found: C, 58.22; H, 5.19; N, 6.28. CaiHsaNaOsSCk.O.SffkO) requires: C, 
58.21; H, 5.35; N, 6.57%. m/e (CI*) 630 (MH*). 



30 



WO 96/05203 



-40- 



PCT/GB95/01867 



EXAMPLE SO 
N-ri-methaiies ulfonvlspiro (3H-mdole-3 4^^^ 

r(3.5-bisftrifluoromethvlfah(>BY 1 >fl^^ wl1 > 1 9lP 1 '0r 4 ? T ?ff lw ^' > 
Found: C, 56.86 H. 4.69: N. 5.92. CaaHasNaOaSFs requires: C, 56.81; H, 
5 4.77; N, 6.02%. m/e (CI*) 698 (MH*). 

EXAMPLE 51 

N-fl-me1iiane8ulfonvlsDirof3H-indole-3.4 , -pipfiriHiTi )-i-vl].3.ben2vloxv-2- 

(riiph ff T^y1apfttamido)pT^pinnamirift 

10 Found: C, 69.10; H, 6.29; N, 6.25. CaTHasNsQsS.O.SdlzO) requires: C, 
69.09; H, 6.21; N, 6.53%. m/e (Cl + ) 638 (MH + ). 

By the method of Example 3 the following compounds were 
prepared from the known acids and the product of Description 2: 

15 EXAMPLE 52 

N-fl-methanesulfonvlsDiro(3H-indole-3.4'-piperiHin'>.i.Yll-3-benzvloxv-2- 

(4-pvridvlcarboxamido)propionamide 

m/e (CI*) 549 (MH + ). mp = 126-128°C. 

20 EXAMPLE 53 

N-|1-matha n^iilfon yl8piro(3H-indole-3.4 > -piperi« iin )-l-Yl]-3-benzvloxv-2- 

(2-pvridvlcarboxamido)propioTiamidfthv^mrhlnriHft 

m/e (Cl + ) 549 (MH + ). mp = 95-98°C. 



25 EXAMPLE 54 

N-fl-methanesulfonvl3piro(3H-indole-3.4'-pin ftri^HTi>-i- vl1-3-benzvloxv-2- 

(8-aumolinvlcarhoxamido)propionamidehvdrochloride 

m/e (CI*) 599 (MH*). mp = 80 - 83°C. 



30 N-teri-butoxycarbonylserine was treated with sodium hydride and 

the appropriate substituted benzyl chlorides or bromides according to the 
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method of Sugano. H, and Miyoshi. M, J. Org. Chem, 41, 2352, (1976), to 
afford the corresponding N-ferf-butoxycarbonyl-O-benzyl-serine after ester 
saponification. The following compounds were prepared from the "N-tert- 
butoxycarbonyl-O-benzyl-serines according to the method of Description « 
5 1 or 2, and Examples 1 or 2: 

EXAMPLE 65 

N41-methanesulfonvlsniror3H.iiidolft .3.4 , -piDeridiii^l.vll.2. 
<^«*nyvlHmi r >pV3-r2-chlorobenzvlnyy)pr ? pion^m ide hydrochloride 
10 Found: C, 57.83; H, 5.85; N, 6.30. C30H32N3O4SCI.HCI. 1.25(H 2 0 ) requires: 
C, 57.64; H, 5.72; N, 6.72%. m/e (CI*) 568 (MH*). 

EXAMPLE 56 

N-ri-methane5 adfonvlspirof3H-indole-3.4'.ninBririin)-l.vll.2- 
15 fl>enzvlamino)-3-(3-c MoTobenzvloxv)propionamidehvdrochloride 

Found: C, 56.73; H, 5.89; N, 6.51. C3oH32N s 04SCl.HC1.2(H20) requires: C, 
56.42; H, 5.84; N, 6.58%. m/e (CI*) 568 (MH + ). 

EXAMPLE 57 

20 N-ri-methanesulfonvlsDirof3H-indole-3.4'-Din priHin). 1 - Y 1]-9- 

ft>enzylaminn).3.( 4-chlorobenzvloxv)propionamide hydrochloride 
Found: C, 58.32; H, 5.81; N, 6.56. C30H32N3O4SCl.HCl.H2O requires: C, 
58.06; H, 5.68; N, 6.77%. m/e (Cl + ) 568 (MH*). 

25 EXAMPLE 58 

NJl-methaneH ulfonvlspirorSH-indole-S^'-piperidi^-l'Vll-S-^- 
cMorobenzvloxv)-2-(3.4-dichloroben zvlamino'>nronionarnide hydrochloride 
Found: C, 52.74; H, 4.90; N, 5.96. C3oH3 2 N 3 04SCl3.HC1.0.5(H20) requires: 
C, 52.79; H, 5.02; N, 6.18%. m/e (CI*) 636 (MH*). 
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EXAMPLE 69 

N-fl-methancstilfonvlsDiroOH-indole-a ^'-piperidinVl-vll-S-^- 
chlorobenzvloxv)-2- (3 4.riirhl orobenzvlaTnin^propionamide hydrochloride 
Found: C, 52.33; H, 5.01; N, 5.75. C30H3sNsO4SCls.HCl.H2O requires: C, 
5 52. 10; H, 5. 10; N, 6.07%. m/e (CI*) 636 (MH*). 

EXAMPLE 60 

N-ri.methanesulfonvlspirof3H-indole-3.4'-piperidin). 1 -vll-3.r4- 
rh1^iy>h^TYl oxvV2»(3.4-dicbJorobe ny.vlaniin n)Dropionapiidehvdro(Moride 
10 Found: C, 52.36; H, 4.77; N, 6.07. CsoHsaNsO^CkHCl.O.SOfeO) requires: 
C, 52.22; H, 4.89; N, 6.09%. m/e (CI*) 636 (MH*). 

EXAMPLE 61 

N-ri-methanesutfoPvlspiro(3H-indole-3.4^ piperidinVl.vl1-3-f3.S- 
15 bis(trifluoromethvl)benzvloxvl-2 -(3.5-dicbJor nhpny.ami do)'Propionajnide 

Found: C, 50.99; H, 3.77; N, 5.60. C32H29N3O5SCI2F6 requires: C, 51.07; H, 
3.88; N, 5.58%. m/e (CI*) 752 (MH*). 

The following compound was prepared from N-tert-butoxylcarbonyl- 
20 S-benzyl-cysteine according to the method of Descriptions 1 and 2, and 
Example 2. 

EXAMPLE 62 

N-fl-methanesulfonvlspiro(3H-indole-3.4'-piperidin)-l-vll-3-fljenzvlthioV 
25 2-(3.4-dichlorobenzv laminnY ropionamide hydrochloride 

Found: C, 54.63; H, 5.11; N, 6.19. C30H33N3O3S2.HCI requires: C, 55.00; H, 
5.23; N, 6.41%. m/e (CI*) 618 (MH*). m.p. 215-217°C. 

N-tert-Butoxycarbonylserine was treated with sodium hydride and the 
30 appropriate substituted benzyl or naphthylmethyl chlorides or bromides 
according to the method of Sugano, H. and Miyoshi, M., J. Org. Chem., 41, 
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2352 (1976) to give, after ester saponification, the corresponding 
O-substituted N-ter«-butoxycarbonylserine. The following compounds 
were prepared from the O-substituted N-tert-butoxycarbonylserines 
according to the method of Descriptions 1 or 2, and Examples 1 or 2: 

EXAMPLE 68 

N-ri-Methanesiilfonv1 spirof3H-indole-3.4^piDeridinVl.viy2. 
(ben7,Ylamino)-3-ffaaDhth-2-vnmethoxv1nropionflni ide. hvdrnrhlnri^P 
Found: C. 64.64; H, 6.27; N, 6.34. C34HS7N3O4S.HCI.O.5H2O requires: C, 
64.90; H, 6.25; N, 6.68%. m/e (CI + ) 584 (MH*). 

EXAMPLE 64 

N- r l-Methanesulfonv lsnirof 3H-indoIe-3.4'-pip pri din ). 1 . v l] .9. 
(bepzYlamino)-3-r(naphth-l-vbm ethoxv1proTiim iamirip | h ydrochloride 
Found: C, 63.64; H, 6.28; N, 6.59. C34Hs7NsO4S.HCl.H2O requires: C, 
63.99; H, 6.32; N, 6.58%. m/e (CI*) 584 (MH*). 

EXAMPLE 65 

N-fl-Methanesulfnnv1 spiro(3H-mdole-3.4^pineridin)-l-vIl-2- 
(benzvlamino)-3-r3.4-dichlorobenzv loxv)propionamide. hydrochloride 
Found: C, 55.53; H, 5.33; N, 6.85. CsftH33ClaN3O4S.HCLO.5H2O requires: 
C, 55.60; H, 5.44; N, 6.48%. m/e (CP) 602 (MH*). 

EXAMPLE 66 

N-f l-Methanesulfonvls piroOH-indoIe-S.^-piperidinV l.yll.2.(a 4- 
dichlorobeny.v]ami^^) .3.(3.4.di c hlorobenzvloxv)propionamide r 

Found: C, 49.64; H, 4.42; N, 5.47. C30H31CI4N3O4S.HCI.H2O requires: C, 
49.64; H, 4.72; N, 5.79%. m/e (CI*) 670 (MH*). 
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EXAMPLE 67 

N41-MethanesulfonvlOT 

OmethvDbfn^lnminnl-a-ffi^-di^^ 

hydrochloride 

5 Methyl iodide (0.1ml) was added to a mixture of N-[l- 

methanesulfonylspiro(3H*m 

(3,4-dichlorobenzyloxy)propionainide hydrochloride (48mg) and potassium 
carbonate (lOOmg) in dichloromethane/DMF (1:1, 4ml) and the mixture 
was stirred at room temperature for 16 hours. The mixture was diluted 

10 with ether, washed with water (3 x), dried (NasSO*) and the solvent was 
evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, eluting with ethyl acetate/hexane (3:1). The 
residue was dissolved in ethanolic hydrogen chloride and the solvent was 
evaporated under reduced pressure. The residue was triturated with 

15 ether and the solid was collected and dried in vacuo to afford the title 
compound as a colourless solid. Found: C, 55.28; H, 5.68; N, 6.11. 
C31H35Cl8N3O4S.HCl.H2O requires: C, 55.48; H f 5.71; N, 6.26%. m/e (CI+) 
616 (MH + ). 

EXAMPLE 68 
20 NJl-Methanesulfonvlspiro(3^ 

dicMorobenzvloxv)*2 *(dimAth yl)aminopropionamide. hydrochloride 

a) N-^-Methanesuffonvlspiro(3H-m^ 
3-(3 .4-dichlorobenzvloxv)propionamide 

25 N-tert*Butoxycarbonylserine was treated with sodium hydride and 

3,4-dichlorobenzyl bromide according to the method of Sugano, H. and 
Miyoshi, M., J. Org. Chem., 41, 2352 (1976) to give, after ester 
saponification, N-tert-butoxycarbonyl-0-(3,4-dichlorobenzyl)serine. This 
was then coupled according to the method of Description 1 and 

30 deprotected according to the method of Description 2 to give the title 
compound, m/e (CI + ) 512 (MH + ). 
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b) N4l-Methanesulfon^ 

dicMorobenzy1nxY)-2-(dim ethvl)aminopropio naniiHfi l hydrochloride 

Aqueous formaldehyde (38%, 1ml) and sodium cyanoborohydride 
(35mg) were added to a solution of the product of step (a) (240mg) in 
5 acetonitrile (20ml). Acetic acid was added until the reaction pH was 5 and 
the mixture was stirred at room temperature for 4 hours. The solvent was 
evaporated under reduced pressure and the residue was partitioned 
between ethyl acetate and aqueous sodium hydroxide (1M). The organic 
layer was dried (MgS04) and the solvent was evaporated under reduced 

10 pressure. The residue was purified by column chromatography on silica 
gel, eluting with dichloromethane/methanol (98:2). The residue was 
dissolved in ethanolic hydrogen chloride (5M, 3ml) and the solvent was 
evaporated under reduced pressure. The solid was recrystallized from 
isopropyl alcohol/ether to afford the title compound as a colourless solid 

15 (165mg, 61%). Found: C, 51.14; H, 5.70; N, 7.06. 

C25H31CI2N3O4S.HCLO.5H2O requires: C, 51.24; H, 5.68; N, 7.17%. m/e 
(CI*) 540 (MH + ). 

EXAMPLE 69 

20 N-ri-MethanesulfonvlspirofaH^indole-S.^-piperidinVl-vll-S-fS^- 
dichlorobenzvlthioV2-(benzvlamino)nrop ipnqmi de t hydrochloride 

3,4-Dichlorobenzylmercaptan (0.3ml, 1.6mmol) was added dropwise 
to a stirred, cooled (0°C) suspension of sodium hydride (64mg, 1.6mmol) in 
DMF (5ml) and the mixture was stirred at 0°C for 1 hour. N-Benzyl-N- 

25 (benzyloxycarbonyl)serine-p-lactone [prepared according to Vederas, J. C, 
et. aL, J. Am. Cfiem. Soc, 109, 4649 (1987), 0.40g, 1.2mmol] in DMF (5ml) 
was added and the mixture was warmed to 25°C and stirred for 2 hours 
[J. Am. Chem. Soc, 107. 7105 (1985)]. Ethyl acetate (50ml) and water 
(20ml) were added and the organic layer was washed with water (3 x 

30 20ml), dried (MgS04) and the solvent was evaporated under reduced 
pressure. The residue was dissolved in dichloromethane (10ml) and 
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l*methanesiilfonyIspiro(3H-indole*3,4'*piperidine) hydrochloride (0.282g, 
1.06mmol), triethylamine (0.31ml, 2.2mmol) and bis(2-oxo-3- 
oxazoUdinyl)phosphinic chloride (0.27g, 1.06mmol) were added. The 
mixture was stirred at room temperature for 2 hours, then ethyl acetate 
5 (50ml) and water (20ml) were added. The organic layer was separated, 
dried (MgSOj) and the solvent was evaporated under reduced pressure. 
The residue was purified by column chromatography on silica eluting with 
ethyl acetate/hexane (30:70) to give N-[l-metkanesulfbnylspiro(3H4ndole' 
3,4'-piperidin)-l-yl]-3-(3,4-dichforobenzyltfa 

10 benzyloxycarbonylaminojpropionamide as a colourless oil (0.80g). A 

sample (0.10g) was dissolved in dichloromethane (3ml), cooled to -10°C 
and boron tribromide (1.0M in CH2CI2, 0.7ml) was added. The mixture 
was warmed to 25°C for 20 minutes, aqueous sodium hydroxide (4M, 5ml) 
was added and the mixture was extracted with ethyl acetate (20ml). The 

15 organic layer was dried (Mg50<) and the solvent was evaporated under 
reduced pressure. The residue was treated with ethereal hydrogen 
chloride and the solid was collected and dried in vacuo to give the title 
compound as a colorless solid. NMR 5h (360MHz, DMSO-de) 7.21-7.48 
(10H, m), 7.03 (1H, m), 6.97 (1H, m), 4.05-4.21 (4H, m), 3.84-3.96 (2H, m), 

20 3.64-3.73 (2H, m), 3.22 (lH f m), 2.99 (3H, s), 2.64-2.97 (4H, m), 1.67 (2H, 
m), 1.53 (2H, m). m/e (CI+) 618 (MH+). 

EXAMPLE 70 

N-fl-Methanesulfonvlspiro(3H-indole-3.4 > -nip pndin )>l-yl1-3-(3.4- 
25 dichlorobenzvlsulfonvl)-2-(benzvlamino)proDionamide. hydrochloride 
m-Chloroperoxybenzoic acid (2.6g, 8.8mmol) was added to N-[l- 
methanesulfonylspiro(3H-indole-3,4 , -piperidin)-l-yl]-3-(3,4- 
dichlorobeixzylthio)-2-[N-(benzyl)benzyloxycarbonylamino]propionamide 
(0.228g, 0,3mmol) in dichloromethane (2ml) and the mixture was stirred 
30 at room temperature for 16 hours. The mixture was diluted with 
dichloromethane (30ml) and washed with aqueous sodium bisulfite 
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(15ml), aqueous sodium carbonate (15ml) and brine (15ml). The organic 
layer was dried (MgS04) and the solvent was evaporated under reduced 
pressure. The residue was dissolved in dichloromethane (lml) v cooled to 
-10°C and boron tribromide (1.0M in CH2CI2, 0.7ml) was added. The 
5 mixture was warmed to 25°C for 20 minutes, aqueous sodium hydroxide 
(4M, 5ml) was added and the mixture was extracted with ethyl acetate 
(20ml). The organic layer was dried (MgSCU) and the solvent was 
evaporated under reduced pressure. The residue was treated with 
ethereal hydrogen chloride and the solid was collected and dried in vacuo 
10 to give the title compound as a colorless solid. NMR 8h (360MHz, 

DMSO-da) 7.73 (2H, m), 7.46 (7H, m), 7.24-7.34 (2H, m) t 7.09 (1H, m), 4.86 
(1H, m), 4.78 (2H, s), 4.41 (1H, m), 4.04 (3H, m), 3.94 (2H, s), 3.81 (1H, m), 
3.70 (1H, m), 3.24 (1H, m), 3.06 (3H, s), 2.85 (1H, m), 1.75 (4H, m). m/e 
(CI*) 650 (MH*). 

15 

EXAMPLE 71 

N-fl-Methanesulfonvlsn^^ 
bisfoenzvlaminoforonionamide. hydrochloride 

N-bis(trimethylsilyl)amine (0.11ml, 0.543mmol) was added to a 

20 solution of N-benzy!-N-(benzyloxycarbonyl)serine-0-lactone [prepared 
according to Vederas, J. C, et. al., J. Am. Chem. Soc, 109, 4649 (1987), 
0.13 g, 0.418 mmol] in acetonitrile (2ml) and the mixture was stirred at 
room temperature for 16 hours [Vederas, J. C. et. al. Tetrahedron Lett., 35, 
7605 (1994)]. The mixture was cooled to 0°C and aqueous hydrochloric 

25 acid (1M, 2ml) was added. The solvent was evaporated under reduced 
pressure and the residue was filtered. The filtrate was treated with 
aqueous sodium hydroxide (2M) until the pH was greater than 10 and 
di-tert-butyldicarbonate (200mg) was added. The mixture was stirred at 
room temperature for 12 hours, then ethyl acetate (50ml) and water 

30 (20ml) were added. The organic layer was separated, dried (MgSOa) and 
the solvent was evaporated under reduced pressure. The residue was 
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dissolved in dichloromethane (10ml) and l-methanesulfonylspiro(3H- 
indole-3,4'-piperidine) hydrochloride (0.282g, 1.06mmol), triethylamine 
(0.31ml, 2.2mmol) andbis(2*oxo-3-oxazolidinyl)phosphinic chloride (0.27g, 
L06mmol) were added. The mixture was stirred at room temperature for 
5 2 hours, then ethyl acetate (50ml) and water (20ml) were added. The 
organic layer was separated and dried (MgS04) and the solvent was 
evaporated under reduced pressure. The residue was purified by column 
chromatography on silica eluting with ethyl acetate/hexane (30:70). The 
residue was dissolved in trifLuoroacetic arid (2ml) and the mixture was 

10 stirred at room temperature for 5 minutes. The solvent was evaporated 
under reduced pressure and the residue was dissolved in ethanol. 
Palladium on carbon (0.4g) was added and the mixture was shaken under 
hydrogen (50 psi) for 16 hours. The mixture was filtered and the solvent 
was evaporated under reduced pressure. The residue was purified by 

15 column chromatography on silica eluting with CH2Cl2/MeOH (98:2) and 
the residue was treated with ethereal hydrogen chloride. The solid was 
collected and dried in vacuo to give the title compound as a colourless 
solid, m.p. 158-160°C. m/e (CP) 533 (MH+). 

20 EXAMPLE 72 

NJl-Methan esulfonvlspirofSH-indole-a^^pip firidin )^^!]-^. 
fben2vlamino)-3'f3.4*dichlorobepg;YlaTnmn) i)ropionamide. dihvdrochloride 

a) Methvl2-(te^butoxvc arbonvlamiiio)-3-(3.4-dichlorobenzvlamino) 
25 propionate 

3,4-Dichlorobenzylamine (880mg) was added to a stirred solution of 
methyl 2-(teri-butoxycarbonylamino)acrylate (390mg) in methanol (30ml). 
The reaction mixture was warmed to reflux for 24 hours, cooled to room 
temperature and the solvent was evaporated under reduced pressure. The 
30 residue was purified by MPLC (70% ethyl acetate/n-hexane) to give the 

title compound as a clear oil (300mg). NMR 8h (360MHz, CDCk) 1.45 (9H, 
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s), 2.95 (2H, d, J=3.5Hz), 3.70 (1H, d, J=14.0Hz), 3.75 (3H, s), 3.78 (1H, d, 
J=14.0Hz), 4.41 (1H, br s) 5.34 (1H, br s), 7.12 (1H, dd, J=7.0 and LOHz), 
7.37 (1H, d, J=7.0Hz), 7.41 (1H, d, J=1.0Hz). 

5 b) Methvl 2.(^rNbutQxvcarb n ny1 ff mifi o)-3-fN-(3.4-dicMorobenzv^ 
benzvloxvcarboiivlai rii n njpropi on af.P 

Benzylchloroformate (0.37ml) was added in a single portion to a 
stirred suspension of the product of step (a) (l.Og) in tetrahydrofuran/8% 
aqueous NaHCOa (50ml). After 2 hours the reaction was diluted with 

10 water (50ml) and extracted with ethyl acetate (2x50ml). The combined 
organic fractions were dried (MgSO-O and the solvent was evaporated 
under reduced pressure to give the title compound as a clear oil (1.09g). 
NMR 8h (360MHz, CDCL) 1.43 (9H, s), 3.55-3.60 (2H, m), 3.70 (3H, s), 
4.48 (2H, m), 5.21 (2H, m), 5.41 (1H, br s) 5.45 (1H, br s), 6.90-7.42 (8H, 

15 m). 

c) 2-(ter<-Butoxvcarbonvlamino) -3-fN-(3.4-dichlorobenzvl) 
benzvloxvcarbonvlaminolDronionic acid 

Lithium hydroxide (62.4mg) was added to a solution of the product 
20 of step (b) (l.Og) in tetrahydrofuran/water (30ml) . The resulting solution 
was stirred at room temperature for 4 hours, diluted with IN HC1 (50ml) 
and extracted with ethyl acetate (3x50ml). The combined organic 
fractions were dried (MgSCU) and the solvent was evaporated under 
reduced pressure to give the title compound as a colourless foam (990 mg). 
NMR 8h (360MHz, CDCla) 1.44 (9H, s), 3.49 (2H, m), 4.51 (3H, m), 5.17 
(2H, m), 5.79 (1H, br s) ( 7.20 -7.42 (8H, m). m/e (CI*) 497 (MH+). 



d) N-ri-Methanesulfonvlspiro(3H-indole-3.4'-piperidin)-l-vl1-2-amino- 
3-fN-(3.4-dichlorobenzvl)benzvloxvcarbonvlaminolDropionamide 



Bis(2-oxo-3-oxazolidinyl)phosphinic chloride (762mg) was added to 
stirred solution of the product of step (c) (990mg), 
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l-raethanesulfonylspiro(3H indole-3,4'-piperidine) (580mg) and 
triethylamine (0.85ml) in dichloromethane (50ml). The resulting solution 
was stirred at room temperature for 18 hours, and the solvent was 
evaporated under reduced pressure. The residue was partitioned between 
5 ethyl acetate and water, the organic layer was separated, dried (MgSC>4) 
and the solvent was evaporated under reduced pressure. The recovered 
material was taken up in dichloromethane (20ml) and trifluoroacetic acid 
(2.0ml) was added. After 2 hours the solvent was evaporated under 
reduced pressure and the residue was partitioned between aqueous 
10 sodium carbonate (saturated, 20ml) and ethyl acetate (20ml). The organic 
layer was separated, dried (MgSO-O and the solvent was evaporated under 
reduced pressure to give the title compound as a colourless foam (1.17g). 
m/e (CI + ) 645 (MH*). 

15 e) N-fl-MethanesulfonvlspirofSH-indole-S^'-p ipfiridin Vi-vl]^- 
(hpnzYlflfnin o)-3>fN-(3.4-dichlorobenzvDbenzvloxvcarbonvl> 

Benzaldehyde (171mg) was added to a solution of the product of 
step (d) (1.17g) in dichloromethane (50ml) stirring over MgSCU. After 18 

20 hours the solution was filtered and the solvent was evaporated under 
reduced pressure. The residue was dissolved in methanol (20ml) and 
treated with sodium borohydride (68mg). After 2 hours the solvent was 
evaporated under reduced pressure and the residue was partitioned 
between ethyl acetate and water. The organic layer was dried (MgSO*) 

25 and the solvent was evaporated under reduced pressure. The residue was 
purified by MPLC [CH2Ck/MeOH/NH3(Aq.), 96:3:1] to give the title 
compound as a colourless solid (410mg). m/e (CI+) 734 (MH + ). 
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f) N'ri-Methanesulfonvlspiro(3H-indole-3.4'-piperidin)"l-viy2* 
(benzvlaminoV3-(3.4-dichlorobenzvlamino)propionamide. dihvdrochloride 
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Boron tribromide (51.4mg) was added to a stirred solution of the 
product of step (e) (I90mg) in dichloromethane at -5°C. After 20 minutes 
aqueous sodium hydroxide (4M) was added and the mixture was extracted 
with ethyl acetate (4x20ml). The combined organic fractions were dried 
5 (MgSO<) and the solvent was evaporated under reduced pressure. The 
residue was purified by MPLC [CH2Cl2/MeOH/NHs(Aq.) ( 96:3:1]. The 
residue was dissolved in ethanolic hydrogen chloride (5M) and the solvent 
was evaporated under reduced pressure. The residue was triturated with 
isopropanol and the solid was collected and dried in vacuo to give the title 
10 compound as a colourless solid (37 mg). NMR 5h (250MHz, DMSO-de) 

1.63-1.80 (4H, m), 2.09 ( 3H, m), 2.46 - 2.70 (3H> m), 2.84 (3H, s), 3.46-3.83 
(5H, s) 4.56 (1H, m), 6.87-7.34 (12H, m). m/e (CI + ) 601 (MH+). 

EXAMPLE 73 

15 N-ri-Methanesutfonvlspiro(3H-indoIe-3.4^piperidin)-l-vl1-2- 

(benzvlaminoV3*fN-meth vl-3.4-(hchloroben2vlamino)propionamide. 
dihvdrochloride 

a) Methyl 2-(terf-butoxvcarbonvlamino)»3-(N-methvl-3.4- 

20 dtchlorobenzvlamino)propionate 

Sodium cyanoborohydride (121mg) was added to a solution of 
formaldehyde (570mg), methyl 2-(feri-butoxycarbonylamino)-3-(3,4- 
dichlorobenzylamino)propionate (720mg) and acetic acid (0.1ml) in 
acetonitrile and the mixture was stirred at room temperature for 30 

25 minutes. Aqueous sodium hydrogen carbonate (10ml) was added and the 
mixture was extracted with ethyl acetate (3x20ml). The combined organic 
fractions were dried (MgSCM and the solvent was evaporated under 
reduced pressure to give the title compound as a colourless oil (722mg). 
NMR 5h (360MHz, CDCb) 1.45 (9H, s), 2.21 ( 3H, s), 2.73 (2H, d, 

30 J=7.0Hz), 3.46 (2H, m), 3.75 (3H, s) 4.37 (1H, m), 5.19 (1H, br a), 7.10 (1H, 
dd, J=11.0 and 1.0Hz), 7.36 (2H f m). 
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b) 2-aert>ButoyYf.|irl>nnYlaniin oV3>(N-methvl-3.4- 
dichlorobenzvl»mifin^prnp ionic acid 

Lithium hydroxide (55mg) was added to a solution of the product of 
5 step (a) (722mg) in tetrahydrofur an/water (30ml). The mixture was 

stirred at room temperature for 4 hours, diluted with hydrochloric acid 
(1M, 50ml) and extracted with ethyl acetate (3x50ml). The combined 
organic fractions were dried (MgSO<) and the solvent was evaporated 
under reduced pressure to give the title compound as a colourless foam 
10 (301mg). NMR 5h (250MHz, CDCla) 1.43 (9H, s), 2.59 ( 3H, s), 2.90 (1H, 
m), 3.22 (1H, m), 3.77 (1H, m) 4.10 (1H, m), 4.26 (1H, m),5.67 (1H, br s) 
7.24 (1H, dd, J=11.0 and 1.0Hz), 7.68 (2H, m). m/e (CI*) 377 (MH*). 

c) NJl-Methanesulfonvlspiro(3H-indole-3.4 ^ 
15 3- fN-meth vl- 3 . 4-dichlorobenftYl ami n n] prnpinn q m i ^ p 

Bis(2-oxo-3-oxazolidinyl)phosphinic chloride (305mg) was added to 
stirred solution of the product of step (b) (301mg), N-l- 
methanesulfonylspiro(3H-indole)-3,4 f -piperidine (230mg) and 
triethylamine (0.36ml) in dichloromethane (50ml). The mixture was 

20 stirred at room temperature for 18 hours and the solvent was evaporated 
under reduced pressure. The residue was partitioned between ethyl 
acetate and water and the organic layer was dried (MgSO<) and the 
solvent was evaporated under reduced pressure. The residue was 
dissolved in dichloromethane (20ml) and trifluoro acetic acid (2.0ml) was 

25 added. After 2 hours the solvent was evaporated under reduced pressure 
and the residue was partitioned between aqueous sodium carbonate 
(saturated, 20ml) and ethyl acetate (20ml). The organic layer was dried 
(MgSOO and the solvent was evaporated under reduced pressure to give 
the title compound as a colourless foam. (380mg). m/e (CP) 525 (MH+). 
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d) N4l-Methanesulfonvls ^^ 

(benzv1aminoV3-ro-met hvl-3.4-dicMorobenzv^^ 

dihvdrochloride 

5 Benzaldehyde (80mg) was added to a solution of the product of step 

(c) (380mg) in dichloromethane (50ml) stirring over MgSC>4. After 18 
hours the solution was filtered and the solvent was evaporated under 
reduced pressure. The residue was dissolved in methanol (20ml) and 
treated with sodium borohydride (29mg). After 2 hours the solvent was 

10 evaporated under reduced pressure and the residue was partitioned 

between ethyl acetate and water. The organic layer was dried (MgSO^ 
and the solvent was evaporated under reduced pressure. The residue was 
purified by MPLC [CftCls/MeOH/NI^Aq.), 96:3:1]. The residue was 
dissolved in ethanolic hydrogen chloride (5M) and the solvent was 

15 evaporated under reduced pressure. The residue was triturated with 

isopropanol and the solid was collected and dried in vacuo to give the title 
compound as a colourless solid (220mg). NMR 6h (360 MHz, DMSO-de) 
1.60-2.09 ( 7H, m), 2.50 - 2.72 (3H f m) ( 2.91 (3H, s), 2.93 (3H, s) 3.46-3.83 
(5H, 5) 4.47 (1H, m), 6.87-7.34 (12H, m). m/e (CI + ) 615 (MH*). 

20 

EXAMPLE 74 
N-fl-Methanesulfonvlspiro(3H-indole-3^ 
(benzvlaminoVS-phenvlpentanamide. hydrochloride 

25 a) 2-rN-(Benzvl)benzvloxvcarbonvllamino-5-phenvlpentanoic acid 
N-Benzyl-N-(benzyloxycarbonyl)serine-P-lactone [prepared 
according to Vederas, J. C, et. al., J. Am. Ckem. Soc, 109, 4649 (1987), 
933mg, 3mmol] in THF (10ml) was added dropwise to a stirred, cooled 
(-78°C) solution of phenylethyl magnesium bromide dimethyl sulfide 

30 complex [prepared from phenylethyl bromide (1.85g, lOmmol), magnesium 
(0.24g, lOmmol), copper (I) bromide dimethylsulfide complex (50mg) and 
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dimethylsulfide (0.5ml) in THF (20ml) (Vederas, J. C, et. al., J. Am. 
Chem. Soc, 109, 4649 (1987)]. The mixture was stirred at -78°C for 30 
minutes then at -23°C for 2 hours. Aqueous hydrochloric acid (0.1M, 
20ml) was added and the mixture was extracted with ethyl acetate 
5 (3x25ml). The combined organic fractions were dried (MgSO<) and the 

solvent was evaporated under reduced pressure. The residue was purified 
by column chromatography on silica gel, eluting with ethyl acetate/acetic 
acid (99.9:0. 1) to give the title compound (263mg). NMR 6h (250MHz, 
CDCk) 9.6-9.2 (1H, br s), 7.78-7.35 (15H, m), 5.53 (2H, s), 5.31-4.61 (3H, 
10 m), 2.78-2.62 (2H, m), and 2.47-1.63 (4H, m). 

b) N-ri-Meth anesulfonvlspiro(3H-^^ 
(benzvnbe nzvloxvcarb nny^yniin o-5-phenvlp^nl an^midp 

The product of step (a) (250mg, 0.6mmol) was dissolved in 
15 dichloromethane (5ml) and l-methanesulfonybpiro(3H-indole-3,4'- 
piperidine) hydrochloride (302mg, Immol), bis(2-oxo-3- 
oxazolidinyl)phosphinic chloride (254mg, 2mmol) and triethylamine 
(202mg, 2mmol) were added. The mixture was stirred at room 
temperature for 16 hours and the solvent was evaporated under reduced 
20 pressure. The residue was dissolved in ethyl acetate, washed with 

aqueous potassium carbonate (saturated), dried (MgSOO and the solvent 
was evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel, eluting with ethyl acetate/hexane to 
give the title compound (160 mg). m/e (CI + ) 666 (MH*). 

c) N-ri-MeA anesulfonvlsnirott^ 
fbenzvlaminoVS-phenvlp entanamide. hydrochloride 

Boron tribromide (1M solution in dichloromethane, 1ml) was added 
to a stirred cooled (0°C) solution of the product of step (b) (150mg, 
0.23mmol) in dichloromethane (1ml) and the mixture was stirred at 0°G 
for 30 minutes. Aqueous sodium hydroxide (2M) was added and the 
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organic layer was washed with water, dried (MgSOO and the solvent was 
evaporated under reduced pressure. The residue was purified by column 
chromatography on silica gel, eluting with dichloromethane/methanol and 
the residue was treated with methanolic hydrogen chloride. The solvent 
5 was evaporated unedr reduced pressure and the residue was freeze dried 
to give the title compound as an amorphous solid (165mg). Found: C, 
65.78; H, 6.94; N, 7.65. C3iH37N 3 03S.HCl requires: C f 65.53; H f 6.75; N, 
7.40%. m/e (CI*) 532 (MH*). 

10 EXAMPLE 75 

N-f^^pthaiiPftii1fn nvlspiro(3H-indole*3.4 , -piperidin)*l-vl1-2- 
(hpnyyl ami no)- 5-(3.4-dichloronhenvl)pentan amide, hydrochloride 

a) Ethvl 5-(3 .4-dichlorophenvlV2-oxopentanoate 

15 3-(3,4-Dichlorophenyl)propylmagnesium bromide [prepared from 3- 

(3,4-dichlorophenyl)propyl bromide (2.7g, lOmmol) and magnesium (0.24g, 
lOmmol) in ether (Ger. Offen. DE 1965711)] was added drop wise to a 
stirred, cooled (-10°C) solution of diethyl oxalate (1.75g, 4.2mmol) in ether 
(60ml). THF (15ml) was added and the mixture was stirred at room 

20 temperature for 0.5 hours. Hydrochloric acid (2M) was added and the 
organic layer was diluted with hexane, washed with brine and aqueous 
sodium hydrogen carbonate (saturated), dried (MgS04) and the solvent 
was evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel, eluting with ethyl acetate/hexane 

25 (25:75) to give the title compound as an oil (0.7 g). NMR 6h (360MHz, 
CDCla) 7.35 (1H, d, J=6.4Hz), 7.28 (1H, d, J=2Hz), 7.01 (1H, dd, J=6.4, 
2Hz), 4.39-4.25 (2H, m), 2.84 (2H, t, J=7.2Hz), 2.62 (2H, t, J=7.2Hz), 2.09- 
1.91 (2H, pent, J=8Hz), and 1.33 (3H, t, J=7Hz). 



30 



b) 



Ethvl 2*rBenzvlamino>-5-(3.4-dichlorophenvl>pentanoate 
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Acetic acid (0.42g, 7mmol) was added to a mixture of the product of 
step (a) (l.Og, 3.5mmol), benzylamine (0.75g, 7mmol) and sodium 
cyanoborohydride (440m g, 7mmol) in ethanol (10ml) and the mixture was 
stirred at room temperature for 72 hours. The solvent was evaporated 
5 under reduced pressure and the residue was partitioned between ethyl 
acetate and aqueous potassium carbonate (saturated). The organic layer 
was dried (MgSCU) and the solvent was evaporated under reduced 
pressure. The residue was purified by column chromatography on silica 
gel, eluting with ethyl acetate/hexane (5:95) to give the title compound 
10 (400mg). NMR 6h (360MHz, CDCla) 7.32-7.23 (7H, m), 6.96 (1H, dd, 

J=8.4, 2.2Hz), 4.18 (2H, q, J=7Hz), 3.81 (1H, d, J=12.9Hz), 3.61 (1H, d, 
J=12.9Hz), 3.23 (1H, t, J=7.2Hz), 2.54 (2H, m), 1.69-1.60 (4H t m), and 1.28 
(3H, t, J=7Hz). 

15 c) Ethvl 2-fN-ft)enzvl)-te^butvloxv^ 
dichlorophenvDpentanoate 

Di-fert-butyldicarbonate (400mg) was added to the product of step 
(b) (400mg) in dichloromethane (10ml) and the mixture was stirred at 
room temperature for 72 hours. The solvent was evaporated under 

20 reduced pressure and the residue was purified by column chromatography 
on silica gel, eluting with hexane/ethyl acetate (100:0 increasing to 95:5) 
to give the title compound (350mg). NMR 6h (360MHz, CDCb) 7.29-7. 1 1 
(6H, m), 7.12-7.11 (1H, m), 6.87-6.85 (1H, m), 4.11-3.88 (5H, m), 2.44-1.29 
(6H, m), 1.42 (9H, s), and 1.20 (3H t t, J=7Hz). 

25 

d) N-[l-Methanesiilfonvlspiro(3H-indole-3,4 , -piperidin)-l-vl1-2- 
(^pnzylamin^-S-^ ^-dichlorophenvl^p ftntflnfl mide. hydrochloride 

A solution of lithium hydroxide (lOOmg) in water (10ml) was added 
to a solution of the product of step (c) (350mg) in THF (10ml) and the 
30 mixture was stirred at room temperature for 16 hours. The mixture was 
acidified with aqueous citric acid (10%) and extracted with ethyl acetate 
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(3x25ml). The combined organic fractions were dried (MgSOO and the 
solvent was evaporated under reduced pressure. The residue was 
dissolved in dichloromethane (5ml) and l-methanesulfonylspiro(3H- 
indole-3,4'-piperidine) hydrochloride (215mg, 0.71mmol), bis(2-oxo-3- 
5 oxazolidinyl)phosphinic chloride (199mg, 0.78mmol) and triethylamine 
(202mg, 2mmol) were added. The mixture was stirred at room 
temperature for 16 hours and the solvent was evaporated under reduced 
pressure. The residue was dissolved in ethyl acetate, washed with 
aqueous potassium carbonate (saturated), dried (MgSCU) and the solvent 

10 was evaporated under reduced pressure. The residue was purified by 
column chromatography on silica gel, eluting with ethyl acetate/hexane 
and the residue was dissolved in ethanolic hydrogen chloride (5M). The 
solvent was evaporated under reduced pressure and the residue was 
freeze dried to give the title compound as an amorphous solid (235mg). 

15 Found: C, 58.66; H, 5.70; N, 6.60. CsiHssCl^aOsS.HCl requires: C, 58.45; 
H, 5.70; N, 6.60%. m/e (CI+) 600 (MH+). 



EXAMPLE 76 

N4l-MethanesulfonvlsDfro(3H-indole-3.4'-piperidinVl-vll-2- 
20 (b^nzYlamin o>-5-(3.4-dichlorophenvl)butanamide. hydrochloride 

a) Ethvl4-(3 1 4.ni^h1nr nphenvlV2-oxobutanoate 

2-(3,4-Dichlorophenyl)ethyl bromide (5g, 19.7mmol) was added 
slowly to a suspension of magnesium turnings (0.48g, 19.7mmol) in ether 

25 (30ml). After spontaneous reflux had finished the mixture was stirred 

under reflux for 15 minutes and allowed to cool to room temperature. The 
mixture was added dropwise via cannula to a stirred, cooled (-25°C) 
solution of diethyl oxalate (3g, 20.7mmol) in THF (15ml). The mixture 
was stirred at -10°C for 30 minutes and allowed to warm to room 

30 temperature. Hydrochloric acid (2M, 15ml) was added and the mixture 
was extracted with ether (2x20ml). The combined organic fractions were 



WO 96/05203 



•58- 



PCT/GB95/01867 



washed with water, dried (Na2S04> and the solvent was evaporated under 
reduced pressure. The residue was purified by column chromatography 
on silica gel, eluting with ethyl acetate/hexane (10:90) to give the title 
compound (0.7 g). 

b) Ethvl 2-(benzvlamino)*4"(3.4*dichlorophenvDbutanoate 

A mixture of acetic acid (0.29ml, Smmol), the product of step (a) 
(700mg, 2. Smmol), benzylamine (0.56ml, Smmol) and sodium 
cyanoborohydride (320mg, 5mmol) in ethanol (10ml) was stirred at room 
temperature for 16 hours. The solvent was evaporated under reduced 
pressure and the residue was partitioned between ethyl acetate and 
aqueous sodium carbonate (saturated). The organic layer was dried 
(N^SOa) and the solvent was evaporated under reduced pressure. The 
residue was purified by column chromatography on silica gel, eluting with 
ethyl acetate/hexane (10:90) to give the title compound as an oil (310 mg). 
m/e (CI*) 366 (MH*). 

c) Ethvl 2>[N-(ben2vl)-terf-butvloxvcarbonvlaminol-4*(3.4- 
dichlorophenvDbutanoate 

Di-terf-butyldicarbonate (900mg, 4.1mmol) was added to the 
product of step (b) (300mg, 0.82mmol) in dichloromethane (10ml) and the 
mixture was stirred at room temperature for 5 days. The solvent was 
evaporated under reduced pressure and the residue was purified by 
column chromatography on silica gel, eluting with hexane/ethyl acetate 
(90:10) to give the title compound as an oil (281 mg). m/e (CI + ) 466 (MH + ). 

d) 2-fN-rBenzvl)-ter^-butvloxvcarbonvlaminol-4-(3.4- 
dichlorophenvDbutanoic acid 

Lithium hydroxide (80mg 1.8mmol) and water (2 ml) were added to 
a solution of the product of step (c) (280mg, 0.6mmol) in THF (5ml) and 
the mixture was stirred at room temperature for 16 hours. Acetic acid 
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(0.5ml) was added and the mixture was partitioned between ethyl acetate 
and water. The organic layer was dried (Na2S04> and the solvent was 
evaporated under reduced pressure to give the title compound as a 
colourless foam (234ttz> irve (CP) 438 (MH + ). 

5 

e) N-fl-Methanesulfonvlspirof3H-indole-3 t 4 , -piperidin)-l-vl1-2- 
(henzYlami no)-4-(3.4-dichlorophenvl)butanamide. hydrochloride 

A mixture of the product of step (e) (230mg, 0.53mmol), 
l-methanesiilfonylspiro(3H-indole-3,4'-piperidine) hydrochloride (159mg, 

10 0.53mmol), bis(2-oxo-3-oxazohdinyl)phosphinic chloride (160mg, 

0.64mmol) and triethylamine (0.18ml, 1.33mmol) in dichloromethane 
(10ml) was stirred at room temperature for 16 hours. Dichloromethane 
(10ml) was added and the mixture was washed with aqueous sodium 
carbonate (saturated) and aqueous citric acid (10%), dried (NaaSO^ and 

15 the solvent was evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel, eluting with ethyl 
acetate/hexane (70:30). The residue was dissolved in methanol (2ml) and 
methanolic hydrogen chloride (5ml) was added. The mixture was stirred 
at room temperature for 16 hours and the solvent was evaporated under 

20 reduced pressure. The residue was dissolved in methanol (2ml) and ether 
was added. The solid was collected and dried in vacuo to give the title 
compound as a colourlesss solid (235mg). Found: C, 57.36; H, 5.53; N, 
6.71. C3oH33Cl2Na03S.HCLO : 25H20 requires: C, 57.42; H, 5.54; N, 6.70%. 
m/e (CP) 586 (MH+). 



25 
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CLAIMgt 



1. A compound of formula (I): 




wherein 

n is zero, 1, 2 or 3; 

R represents Ci-ealkyl, Ci-aalkoxy, hydroxy, halogen, cyano, 
10 trifluoromethyl, SOsC^alkyl, NR«R b , NR*COR b , or CONR-R b , where R* 
and R b each independently represent hydrogen, Ci^alkyl, phenyl or 
trifluoromethyl; 

R 1 represents unsubstituted phenyl or phenyl substituted by 1, 2 or 
3 groups selected from Ci-ealkyl, C2^alkenyl, C2«alkynyl, CsTcycloalkyl, 

15 C3.7cydoalkylCi^alkyl, -0(CH2>pO- where p is 1 or 2, halogen, cyano, nitro, 
trifluoromethyl, trimethylsilyl, OR*, SR-, SOR-, S02R*. NR*R b , NR*COR b , 
NR*C02R b , COR-, C02R* or CONR«R b , where R- and R b are as previously 
defined; naphthyl; benzhydryl; or benzyl, where the naphthyl group or 
each phenyl moiety of benzyl and benzhydryl may be substituted by 

20 Ci-ealkyl, Ci^alkoxy, halogen or trifluoromethyl; 

R 2 represents hydrogen; unsubstituted phenyl or phenyl substituted 
by 1, 2 or 3 groups selected from Ci-ealkyl, C2^alkenyl, C2-eaIkynyl, 
C^cycloalkyl, Cs.7CycloalkylCi^alkyl, -0(CH2> p O- where p is 1 or 2, 
halogen, cyano, nitro, trifluoromethyl, trimethylsilyl, OR-, SRVSOR\ 

25 SOzR-, NR a R b , NR a COR b , NR*C0 2 R\ COR a , COaR- or CONR«R b , where R a 
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and R b are as previously defined; heteroaryl selected from indazolyl, 
thienyl, furanyl, pyridyl, thiazolyl, tetrazolyl and quinolinyl; naphthyl; 
benzhydryl; or benzyl; wherein each heteroaryl, the naphthyl group and 
each phenyl moiety of benzyl and benzhydryl may be substituted by 
5 Ci-ealkyl, Ci^alkoxy, halogen or trifluoromethyl; 

R 3 and R 4 each independently represents hydrogen or Ci-ealkyl or R 3 
and R 4 together are linked so as to form a Ci-aalkylene chain; 

R B represents hydrogen, Cnjalkyl, C^cycloalkyl, 
C^cydoaLcylCi^alkyl, phenyld^alkyl, C(hR\ CONR«R b , SOR* or SOaR*, 
10 wherein the phenyl moiety may be substituted by Ci-ealkyl, Cnsalkoxy, 
halogen or trifluoromethyl, and R" and R b are as previously defined; 

X and Y each independently represents hydrogen, or together form 
a group =0; and 

Z represents a bond, O, S, SO, SO2, NR«, or -(CR 6 R 6 )- where each R 6 
15 is hydrogen or Ci^alkyl; 

or a pharmaceutical^ acceptable salt thereof. 



2. A compound as claimed in claim 1 wherein 
n is zero, 1, 2 or 3; 
20 R represents Ci-oalkyl, Ci^alkoxy, hydroxy, halogen, cyano, 

trifluoromethyl, S0 2 Cwalkyl, NR"R b , NR*COR b , or CONR-R b , where R- 
and R b each independently represent hydrogen, Ci-ealkyl, phenyl or 
trifluoromethyl; 

R 1 represents phenyl optionally substituted by 1, 2 or 3 groups 
25 selected from Ci^alkyl, Ca^alkenyl, C2^alkynyl, Ca-7cycloalkyl, 

C3-7cycloalkylCi 4alkyl f -0(CH2) P 0- where p is 1 or 2, halogen, cyano, nitro, 
trifluoromethyl, trimethylsilyl, OR-, SR\ SOR\ SOaR*, NR«R b , NR-COR b , 
NR*C0 2 R b , COR-, COzR* or CONR«R b , where R« and R b are as previously 
defined; 

30 R 2 represents phenyl optionally substituted by 1, 2 or 3 groups 

selected from Ci ealkyl, C^alkenyl, C2 6alkynyl, Ca^cycloalkyl, 
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Ca-TcycloalkylCMalkyl, -0(CH 2 )pO- where p is 1 or 2, halogen, cyano, nitro, 
trifluoromethyl, trimethylsilyl, OR-, SR-, SOR-, S0 2 R\ NR a R b , NR-COR b , 
NR'C02R b , COR-, C02R- or CONR«R b , where R- and R b are as previously 
defined; heternaryl selected from indazolyl, thienyl, furanyl, pyridyl, 
5 thiazolyl, tetrazolyl and quinolinyl; naphthyl; benzhydryl; or benzyl; 

wherein each heteroaryl, the naphthyl group and each phenyl moiety of 
benzyl and benzhydryl may be substituted by Ci-ealkyl, Cusalkoxy, 
halogen or trifluoromethyl; 

R 3 and R 4 each independently represents hydrogen or Cualkyl; 

10 R 5 represents hydrogen, Ci*alkyl, CsTcycloalkyl, C 3 .?cycloalkylCi. 

4 alkyl, phenyld^alkyl, COaR-, CONR«R b SOR- or S02R\ wherein the 
phenyl moiety may be substituted by Ci^alkyl, Ci-ealkoxy, halogen or 
trifluoromethyl, and R* and R b are as previously defined; 

X and Y each independently represents hydrogen, or together form 

15 a group =0; and 

Z represents 0, S, or NR 6 , where R« is hydrogen or Ci^alkyl; 
or a pharmaceutically acceptable salt thereof. 



3. 



A compound as claimed in claim 1 of the formula (la): 



20 




wherein 



X and Y are as defined in claim 1; 
T isO.Sor -CH 2 -; 
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10 



15 



R 20 and R 2 » independently represent hydrogen, Ci-salkyl, halogen, 
trifluoromethyl, OR«, or NR*R>», where R« and R> are as defined in claim 1; 



R 22 and R 23 independently represent hydrogen or halogen; 
or a pharmaceutically acceptable salt thereof. 



wherein 

Z"isOor-CH 8 -; 

R 24 and R» independently represent hydrogen or chlorine; and 
R 26 and R 27 independently represent hydrogen or chlorine, with the 

proviso that at least one of R 26 and R 27 represents chlorine; 

or a pharmaceutically acceptable salt thereof. 



and 



A compound as claimed in claim 1 of the formula (lb): 




A compound as claimed in claim 1 wherein n is zero. 



20 



6. A compound as claimed in claim 1 wherein R> represents 
unsubstituted phenyl or phenyl substituted by one or two groups selected 
from Ci^alkyl, halogen and trifluoromethyl. 
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7. A claim as claimed in claim 6 wherein R 1 represents 
disubstituted phenyl. 

8. A compound as claimed in claim 1 wherein R 2 represents 

5 unsubstituted or substituted phenyl, thienyl, fiiranyl, pyiidyl, quinolinyl, 
naphthyl, or benzhydryl. 

9. A compound as claimed in claim 8 wherein R 2 represents 
unsubstituted phenyl or phenyl substituted by one or two groups selected 

10 from chlorine, fluorine, methyl, trifluoromethyl, methoxy and 
dimethylamino. 

10. A compound as claimed in claim 1 wherein R 3 and R 4 each 
independently represent hydrogen. 

15 

11. A compound as claimed in claim 1 wherein R 5 represents the 
group SO2R* where R* is as defined in claim 1. 

12. A compound as claimed in claim 1 1 wherein R 5 represents 
20 SO2CH3. 

13. A compound as claimed in claim 1 wherein Z is an oxygen 

atom. 

25 14. A compound as claimed in claim 1 wherein Z is -CH2-. 

15. A compound selected from: 
N- [ 1 -methanesulphonylspiro(3H-indole*3 ^'-piperidin)- 1-yl] -3-benzyioxy- 
2-(3 t 4-dichlorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4 , -piperidin)-l-ylJ-3-benzyloxy- 
2-(3-pyridylcarboxamido)propionamide; 
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N-[l-methanesulphonylspiro(3H-indole-3,4^^ 

2-(2-cMorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H^ 

2-(3-cMorobenzainido)prGpionaimde; 
5 N-[l-methanesulphonylspiro(3H-indo 

2-(4-cMorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H-ind^^ 

2-(2,6-dicUorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H^^ 
10 2-(3,5-dichlorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H^^ 

2-(2,5-dichlorobenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H-indo 

2-(2,4-didJorobenzamido)propionamide; 
15 N-[l-metlxanesulphonylspiro(3H-indole-3 ( 4 , -piperidin)-l-yll-3-b 

2-(2 f 3-dichlorobenzamido)propionamide; 

N-tl-methanesulphonylspiro<^ 

2-(3 f 4-dimethoxybenzamido)propionamide; 

N-[l-methanesulphonylspiro(3H-^ 
20 2-benzamidopropionamide; 

N-[l-methanesulphonylspiro(3H4^ 

2-(3-(2-propyloxy)benzamido)propionamide; 

N-[ 1-methanesulphonylspi^ 

2-[(l-naphthyl)carboxamido)]propionamide; 
25 N-[l-methanesulphonylspiro(3H-m^ 

2-[(2-naphthyl)carboxamido)]propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3 I 4 , -piperidin)-l-yl]-3-ben 

2-(phenylacetanudo)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4^piperidin)-l-yl]-3-benzyloxy* 
30 2-(3 ) 4-dichlorophenylacetamido)propionamide; 



WO 96/05203 



-66- 



PCT/GB95/01867 



N-[l-methanesulphonylspiro(3H-indole-3,^^ 
2 - [(3 , 5 -bis (trifluoromethy l)p henyl) acetami do]propion amide; 
N-[l-metiianesulphonylspiro(3H4ndole-3,4^pi^^ 
2-(diphenylacetamido)propionamide; 
5 N-Il-methanesidphonylspiroCaH-indole-a^'-piperidin)- l-yl]-3-benzyloxy- 
2-(4-pyridylcarboxamido)propionamide; 
N-[l-me1hanesulphonylspiro(3H-indole^ 
2-(2-pyiidylcarboxamido)propionamide; 

N-[l-methanestdphonylspiro(3H-indole-3,4 , -piperidin)-l-yll-3-benzyloxy- 
10 2-(8-quinolinylcarboxamido)propionamide; 

or a pharmaceutically acceptable salt thereof. 

16. A compound selected from: 

N-[l-metJianesulphonybpiro(3H-indole-3,4 , -piperidin)-l-yl]-3-ben2yloxy- 
15 2-(3 f 4-dichlorobenzylamino)propionamide; 

N-[l-methanesulphonybpiro(3H-m^ 

2-(2-metfa^xybezizylaxxuno)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3 > 4 1 -piperidin)-l-yl]-2- 

benzylamino-3-beuzyloxypropionainide; 
20 N-[l-methanesulphonykpiro(3H-md 

2-(2-chlorobenzylamino)propionatnide; 

N-[l-methanesidphonylspiro(3H-indole-3,4^ 

2*(3-chlorobenzylamino)propionamide; 

N-Jl-metlianesulphonylspiroCSH-indole-S^'-piperidin)- 1 -yl]-3-benzyloxy- 
25 2-(4-cMorobenzylamino)propionamide; 

N-{l-methanesxUphonylspiro(3H-indole-3,4^piperidin)-l-yl]-3-benzyloxy- 
2-(3-bromobenzylamino)propionamide; 

N- [ 1 -methanesulphonylspiro(3H-iridole-3 ,4'-piperidin)- 1 -yl] -3-benzyloxy- 
2-(3-fluorobenzylamino)propionamide; 
30 N-[l-methanesulphonybpiro(3H^ 

2-(3-cyanobenzylamino)propionamide; 
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N-[l-methanesulphonylspiro(3H-m^ 

2-(3-nitxobenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H^ 

2-(3-methylbenzylaimrio)propioriamide; 

N-[l-methanesulphonylspko(3H-m^ 

2-(3-methoxybenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H^ 

2-(4-methoxybenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H^ 

2-(4-(dimetJiylairLiiio)benzylamino)propionamide; 

N-[l-methanesulphonylspi^ 

2-(2 r 4-dichlorobenzylaxnino)propionamide; 

N-[l-methanesulphonylspiro(3^ 

2-(3 t 5-dichlorobenzylamino)pxopionamide; 

N^l-methanesulphonylspiro(3H-m^^ 

2 -(2 , 3- dicKlorobenzylaxtLiiio)propionamide ; 

N-[l-medianesidphonylspiro(3H.indole- 

2*(2 > 6-dichlorobenzylamino)propionainide; 

N-[l-metiianesulphonylspiro^^ 

2-(3 > 5-dimethoxybenzylainino)propionaiiiide; 
N^l-methanesulphonylsp^ 

2-(3-cUoro-5-methoxybenzylamino)propionamide; 
N-U-methanesulphonylspirotf^^ 
2-(3,4-dimethoxybenzylamino)propionamide; 
N-Il-methanestUphonylspi^ 

2-(3 f 4-methylenedioxybenzylamino)propionamide; 

N-[l-methanesulphonylspiro(3H-indole-3,4^piperidin)-l-yl]-3-benzyloxy- 
2-(l-naphthylmethylamino)propionainide; 
N-[l-methanesulphonylspiro(3H^ 
2-(2-naphthylmethylamino)propionamide; 



WO 96/05203 



-68- 



PCT/GB95/01867 



N-[l -methanesulphonylspuo(3H-^ 
2-(2-pyridylmethylamino)propionamide; 
N-Il-methanesulphonylspiroCSH-indole-S,^^ 
2 (3-pyridylm ethyl amino)propion amide; 
5 N-[l-methanesulphonylspiro(3H-in^ 

2-(4-pyridylmethylamino)propionainide; 
N-[l-metJianesulphonylspiro(3H-indole-3,4^^^ 
2-(2-furylmethylamino)propionamide; 
N-[l-methanesulphonyl^iro(3H-indole^ 
10 2-[(5-methylfur-2-yl)methylamino]propionamide; 
N-[l-methanesxdphoaylspiro(3H-indole-3,4^ 
2-[(3-methylthiophen-2-yl)methylamino]propionamide; 
N-[l-methanesulphonylspiro(3H-indole-3^^^^ 
2*[(5*metliyl1iuophen-2-yl)methylamino]propionainide; 
N-[l-metiianesulphoaylspiro(3H-mdo 
2-(N-(3,4-dicMorobenzyl)-N-(met^^ 
N-fl-methaaiesuIphonylspiro(^ 
benzylamino-3-(2*chlorobenzyloxy)propionaixiide; 
N-Il-metJianesxdphonybpiroCSH-indole-S^'-piperidin)"!^!]^- 
benzylamino-3 - (3 -chlorobenzyloxy)pr opionamide ; 
N-l l-metlianesidphonylspiroCaH-indole-S^-piperidin)- l-yl]-2- 
benzylainino-3«(4-chlorobezizyloxy)propionamide; 
N-[l-methanesulphonylspiro(3H-indole-3 l 4 , -piperidin)-l-yl]-3-(2- 
cUorobenzyloxy)-2-(3 > 4-dicMorobenzylamino)propionamide; 
N-[l-methanesulphonykpirotf^ 

cUorobenzyloxy).2«(3 f 4-dicUorobenzylamino)propionamide; 
N.[l-methanesulphonylspiro(3H-indole-3,4 , -pipeiidin)-l-yl]-3-(4. 
chlorobenzyloxy)-2-(3»4-dicUorobenzylamino)propionaniide; 
N- [ 1 -methanesulphonylspiro^ 

(benzylthio)-2-(3,4-dichlorobenzylamino)propionamide; 
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N-( l-methanesulphonylspiro(3H-indole-3,4'-piperidin)- 1 -yl]-2- 

benzylamino-3-(3,4-dichloroben2yloxy)propionamide; 

N- [ l-methanesulphonylspiro(3H-indole-3,4*-piperidin)- 1-yl] -3-(3 ,4- 

dicUorobenzyloxy)-2-(3.4-dichlorobenzylamino)propionainide; 

or a pharmaceutically acceptable salt thereof. 

17. A compound selected from: 
N- [ l-methanesulfonylspiro(3H-indole-3,4'-piperidin)- 1-yl] -2- 
(benzylamino)-3-[(napth-2-yl)methoxy]propionamide; 
N-[l-methaaesulfonylspiro(3H-indole-3,4 , -piperidin)-l-ylJ-2- 
(benzylamino)-3-[(napth-l-yl)methoxy]propionamide; 
N-tl-methanesiilfonylspko(3H-indole-3,4^piperidin)-l-yl]-2-lN- 
(methyl)benzylaminoJ-3-(3,4-dichlorobenzyloxy)propionamide; 
N-[l-methanesuu ? onylspiro(3H-indole-34'-piperidin)-l-yl]-3-(3,4. 
di(^orobenzyloxy)-2-(G^ethyl)aminopropionamide; 
N-[l-methanesiUfonylspiro(3H-indole-3,4'.piperidin)-l-yl]-3-(3,4. 
dicbJorobeazyltiiio)-2-(benzylamino)propionamide; 
N-Il-methanesulfonylspkoCSH-indole-S^'-piperi^-l-ylJ-S-CS^. 
di(^orobenzylsulfonyl)-2-(benzylamino)propionamide; 

N-[l-metiianesulfonylspiro(3H-indole-3,4'-piperidin)-l-yl].2,3- 
bis(benzylamino)propionamide; 

N^l-methanesulfonylspiroCSH-indole-S^'-piperi^-l-yl]^- 

(beiuylamino)-3-(34-cUcWorobenzylamino)propionamide; 

N-Il-methanesulfonylspiro(3H-indole-3,4'-piperidin)-l-yl]-2- 

(benzylamino)-3-(N-methyl-3,4-dichlorobenzylamino)propionamide; 

N-[l -methanesulfonylspiro(3H-indole-3,4'-piperidin)- l-yl]-2- 

(benzylamino)-5-phenylpentanamide; 

N-[l-methanesulfonylspiro(3H-indole-3,4-piperidin)-l-yl]-2- 

(benzylamino)-5-(3,4-dichlorophenyl)pentanamide; 

N-[ 1 -methanesulfonylspiro(3H-indole-3,4'-pip eridin)- 1 -yl]-2- 

(benzylamino)-5-(3,4-dichlorophenyl)butanamide; 
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or a pharmaceutical^ acceptable salt thereof. 

18. A compound selected from: 
N- [ 1 -methanesu]£onybpiro(3H^ 
5 (benzylamino)-3-(3,4-dichlorobenzyloxy)propionamide; 
N-[l-methanesutfonylspiro(3H-^ 
dic^orobenzylamino)-3-(3,4-dicMorobeM^ 
or a pharmaceutically acceptable salt thereof. 

10 19- A compound as claimed in any preceding claim for use in 

therapy. 

20. A pharmaceutical composition comprising a compound as 
claimed in any one of claims 1 to 18 in association with a 

15 pharmaceutically acceptable carrier or excipient. 

21. A method for the treatment or prevention of physiological 
disorders associated with an excess of tachykinins, which method 
comprises administration to a patient in need thereof of a tachykinin 

20 reducing amount of a compound according to claim 1, or a 

pharmaceutically acceptable salt thereof, or a composition comprising a 
compound according to claim 1, or a pharmaceutically acceptable salt 
thereof. 

25 22. A method according to claim 2 1 for the treatment or 

prevention of pain or inflammation. 



23. A method according to claim 2 1 for the treatment or 
prevention of migraine. 
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24. A method according to claim 2 1 for the treatment or 
prevention of emesis. 

25. A method according to claim 2 1 for the treatment or 
prevention of postherpetic neuralgia. 



26. The use of a compound as claimed in any one of claims 1 to 
18 for the manufacture of a medicament for the treatment or prevention of 
a physiological disorder associated with an excess of tachykinins. 

27. The use of a compound as claimed in any one of claims 1 to 
18 for the manufacture of a medicament for the treatment or prevention of 
pain or inflammation. 



15 28 * The u se of a compound as claimed in any one of claims 1 to 

18 for the manufacture of a medicament for the treatment or prevention of 
migraine. 



29. The use of a compound as claimed in any one of claims 1 to 
20 18 for the manufacture of a medicament for the treatment or prevention of 

emesis. 

30. The use of a compound as claimed in any one of claims 1 to 
18 for the manufacture of a medicament for the treatment or prevention of 

25 postherpetic neuralgia. 



31. A process for the preparation of a compound of formula (I) as 
claimed in claim 1, which comprises: 

(A), where X and Y are both hydrogen, reacting a compound of 
30 formula (II): 
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wherein R, R 1 , R 3 , R 4 , R 5 , Z and n are as defined in claim 1, with an 
aldehyde of formula R 2 -CHO in the presence of a reducing agent; or 

5 

(B), where X and Y together form a group =0, may be prepared by 
the reaction of a compound of formula (II) with an acyl halide of formula 
R 2 -COHal where Hal is a halogen atom; or 

10 (C) by the reaction of a compound of formula (HQ with a piperidinyl 

derivative of formula (IV): 

R 3 

A x Y 

HO^O 

an) 

15 wherein R, R 1 , R«, R*. R<, R», X, Y, Z and n are as defined in claim 1 with 
the proviso that R B is not hydrogen; 

each process being followed, where necessary, by the removal of any 
protecting group where present; 
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and when the compound of formula (I) is obtained as a mixture of 
enantiomers or diastereoisomers, optionally resolving the mixture to 
obtain the desired enantiomer; 

and/or, if desired, converting the resulting compound of formula (I) 
or a salt thereof, into a pharmaceutically acceptable salt thereof. 
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